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IMIDAZOai-b][3]BENZAZEPINE DERIVATIVES, 
COMPOSITIONS AND METHOD OF USE 



10 Backptxind of the invendcn 

In WO 88/03138 there are tles-rribed ben2o(5,61cycloheptapyridincs which possess 
antiallergic and anti-inflammatory activity. In EP-A-0339,978 there are (kscribed 
(benzo- or pyrido)cyclohcpta heterocyclics which arc useful as PAF antagonists, 
antihistaminics and/or and*inflanunatory agents. 

15 

In the J. Med. Chem., 2fi (1983), 974-980 there are described some l.methyl-4- 
pipcridinylidenc-9-subsritutBd pyiiDlo[2,l-bl[31ben2a2epine derivarivcs having 
neuroleptic properties. 

20 The compouitds of the present invention differ structurally from the cited art-known 
compounds by the fact that the central 7- m embered ring invariaWy contains a nitrogen 
atom of a fused imidazole ring, and by their favorable antiaUergic activity. 

Description of the invention 
25 The present invention is concerned widi novel imidazo{2,l-bj[3]benzazepines of 
formula 



L-N 



(I). 



the pharmaceutically atxcptable addition salts and stereochemically isonwic fonns 
30 thereof, wherein 

each of the dotted lines independentiy represents an optional bond ; 

rcpn:sents hydrogen, halo or Cl-4alky I; 
r2 represents hydrogen, halo, Cl-4alkyl or Ci^kyloxy ; 
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r3 represents hydrogen, Ci-4alkyl, hydn)xyCi.4alkyU fonnyl or hydroxycarbonyl ; 

represents hydrogen, Cl.4aUcy it hydroxyCi.4AikyU phenyl or halo; 
L represents hydrogen; Ci.6alkyl; Ci.6allcyi substituted with hydroxy, Ci-4ailcyl- 

oxy, Cl.4alkyloxycaxtxx)ylaniino, Ci .4alkylaniinocarbonyU Ci-4alkylamino- 

cartxMiylamino, Ci-4alkylaminoihiocartx)nylanuno, aryl or aryloxy; C3-6alkcnyl; 

C3..6^cnyl subsdtuted with aryl ; 
wherein each aryl is phenyl or phenyl substituted with halo, Cl.4Alkyl or 
Ci.4aikyloxy ; or, 
L represents a radical of formula 



-Alk-Y-Hetl (a-1). 
-Alk-NH<X>Het2 (a-2)or 
-AIk-Hct3 (a-3); wherein 

IS Alk represents Ci.4alkanediyi; 
Y represents O, S or NH ; 

Hctl, Het2 and Het^ each represent fiuanyl, thienyU pynolyl, oxazolyl, thiazolyl or 
imidazolyl each opdonally subsdtuted with one two Ci.4^1kyl substituents; 
thiadiazolyl or oxadiazolyi optionally subsdtuted with amino or Ci-4alkyl ; pyridinyl, 
20 pyrimidinyU pyrazinyl or pyiidazinyl each optionally subsdtuted with Cl-4alkyU 
Ci.4alkyloxy, amino, hydroxy halo; inudazo(4,5-c]pyridin-2-yt ^ 
Het 3 may also represent 4,5Klihydn>-5-oxo- 1 H-tetrazoly i substituted with 
C 1 -A^lkyU 2-oxo-3-oxa2olidinyl, 23-<lihydn>-2-oxo- lH*benzimidazol- 1-y I or a 
radical of fonnula 



wherein 

o o 
(b-1) (b-2) 

r5 represents hydrogen or Ci.4alkyi ; and 

A-Z represents S.CH=CH, S-CH2-CH2. S-CH2-CH2-CH2, CH=CH-CH=CH or 
30 CH2-CH2-CH2-CH2. 

As used in the foregoing definitions halo defines fluoro, chloto, bromo and iodo; 
Ci-4alkyl deflnes straight and branched chain saturated hydrocarbon radicals having 
from 1 10 4 carbon atoms such as, for example, methyl, ethyl, propyl. 1-methyleihyl, 
35 butyl, l-methylpropyU 2-nxthylpropyl and 1,1-dimcthylethyl; Ci.6alkyl defines 



Ci-4allcyl radicals as defined hcreinbcfOTC and the higher homologs thereof having from 
5 to 6 carbon atonns such as, for example, pentyl and hcxyU C3-6aikenyl defines straight 
and branched chain hydrocarbon radicals containing one double bond and having from 3 
to 6 carbon atoms such as, for example, 2-propenyU 2-butcnyl, 3-butcnyl, 2-mcthyl-2- 
propcnyl, 2-pcntenyl, 3-pentenyl, 3,3-dimethyl-2-propenyl, hexenyl and the like; 
Ci^alkanediyl defines bivalent straight or branched chain hydrocarbon radicals 
containing from 1 to 4 carbon atoms such as, for example, methylene, 1,1-ethanediyl, 
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl and the like. 

llie term pharmaceutically acceptable addition salt as used hereinbefore defines the 
non-toxic, therapeutically acdve addition salt fmDS which the compounds of formula (I) 
may form. The compounds of formula (I) having basic properties may be converted into 
the corresponding thexapeudcally active, non-toxic acid addition salt fonns by treating 
the free base form with a suitable amount of an appropriate add following conventional 
procedures. Examples of appropriate acids are far example, iiKsrganic acids, for 
example, hydrohalic acid, e,g. hydrochloric, hydrobromic and the like acids, sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, 
acetic propanoic hydroxyacedc, 2-hydroxypropanoic 2-oxopropanoic ethanedioic 
propanediac butanedioic (Z>-2-butcnedioic (E>2-butenedioic 2-hydraxybutanedioic 
23-dihydroxybutanedioic 2-hydroxy-l,23-propanetricarboxylic methancsulfonic 
edmiesulfonic benzenesulfonic 4-methyibenzene$ulfonic cyck>hexanesul£Binic 
2-hydroxybenzoic 4-aiiiino-2-hydroxybcnzoic and the like acids. 

The compounds of formula (1) having acidic properties may be converted in a similar 
manner into the corresponding therapeudcally active, non-toxic base addidon salt fontiS. 
Examples of such base addition salt forms are, for example the sodium, potassium, 
calciimi salts, and also the salts with pharmaceutically acceptable amines such as, for 
example ammonia, alkylamines, benzadiinc M-methyl-D-glucaminc hydrabaminc 
amino acids, c-g. argininc lysine. The term pharmaceutically acceptable addition salts 
also comprises the solvates which the compounds of formula (1) niay form, e.g. the 
hydrates, alcoholates and the like. 

The term stereochemically isomeric forms as used hereinbefore defines the possible 
different isomeric as well as conformational forms which the compounds of formula (I) 
may possess. Unless otherwise mentioned or indicated, the chemical designation of 
compounds denotes the mixnire of all possible stercochenticaily and conformarionally 
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or 
conformers of the basic molecular structure. All stereochemically isomeric forms of the 



compounds of fomula (D boch in pure fomri or in admixture with each oAcr are intended 
to be embraced within the scope of the present invendon. 

Some compounds of the present invention may exist in different tautomeric foms and 
5 all such tautomeric forms are intended to be included within the scope of the present 
invention. 

Interesting compounds of formula (I) are those compounds wherein 
L represents hydrogen; Ci-4alkyl; Ci-4alkyl substituted with hydroxy, Cl-4allcyloxy. 
10 Cl-4alkylaminocarbonyU Ci-4alkylaminocarbonylamino, Cl-4alkylaminothiocarbonyl- 
amino or aryl; propenyl; propenyi substituted with aryl; wherein each aryl is phenyl or 
phenyl substituted with Cl-4alkyloxy ; or, 

L represents a radical of fomuila (a-1), (a.2) or (a-3) ; wherein 
15 Hetl, Het^ and Het^ represent furanyU thiazolyl or imidazolyl each optionally 
substituted with one or two Ci^ialkyl substituents; pyridinyl or pyrimidinyl each 
optionally substituted with hydroxy; imida2D{4^-clpyridin-2-yl ; and 
Het 3 may also represent 4>dihydro-5-oxo-lH-tctrazolyl substituted with Ci-4allcyU 
2oxo-3^xa2oUdinyU 23-dihydn>2-oxa-lH-ben2imidazoH-yl or a radical of foraiula 
20 (b- 1 ) OT (b-2). wherein represents hydrogen; and A-Z represents S-CH=CH, 
S-CH2-CH2 or CH=CH-CH=CH. 

More interesting compounds are those interesting compounds wherein 
r2 represents halo, Ci-4alkyl or Ci-4alkyloxy; and represents hydrogen, Cl.4alkyU 
25 hydroxyCi-4alkylorhala 

Preferred compounds within the above identified groups are those compounds 
wherein L represents Ci^kyL 

30 In the following paragraphs there are described different ways of preparing the 

compounds of formula (1). In order to simplify the strucniral formulae of the compounds 
of formula (I) and the intermediates intervening in their preparation, the imidazo(2,l-bl 
[31benzazcpine moiety will be represented by the symbol T hereinafter. 
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The compounds of fOTmula (1) wherein L represents hydrogen or methyl, said 
compounds being represented by formulae (I-a) and (I-b) respectively and said L by L^, 
can be prepaied by cyclizing an alcohol of formula (11) or a ketone of formula (UT), 




Said cyclizadon reaction is conveniently conducted by treadng the intermediate of 
formula (II) or (IE) with an appropriate acid, thus yielding a reactive inicmiediate which 
cyclizcs to a compound of fomiula G-a) or (I-b). Appropriate acids are, for example, 
strong acids, in particular superacid systems, e.g. mcthanesulfonic acid, trifluoro- 
methanesulfonic acid, mcthanesulfonic acid / boron irifluoridc, hydrofluoric acid / boron 
trifluoride, or Lewis acids. e.g. aluminum chloride and the like. In case of superacids the 
reaction is preferably conduacd in an excess of said acid; in case of solid Lewis acids, 
eg. aluminum chloride, the reaction can be conducted by fusing the starring material and 
the reagent, preferably in the presence of an additional salt such as sodium chloride. 



In the foregoing and following preparations, the reaction mixture is worked up 
foilowiiig art-known methods and the reaction product is isolated and, if necessary, 
fiuiher purified. . 

Altemanvely, the compounds of formula G) wherein L represents methyl and wherein 
a double bond exists between the piperidinyl and the imida2o(2,l-bl[31ben2azepine 
moiety, said compounds being represented by formula (I-c), can be prepared by 
dehydrating an alcohol of formula (IV) or (V). 




Said dehydration reaction can conveniendy be conducted employing conventional 
dehydrating reagents following art-known methodologies. Appropriate dehydraung 
reagents are, for example, acids, e.g. sulfuric acid, phosphoric acid, hydrochloric acid, 
mcthanesulfonic acid, carboxylic acids, e.g. accric acid, trifluoroacctic acid and mixnires 
thereof; anhydrides, e,g. acetic anhydride, phosphorus pentoxide and the like; other 
suitable reagents, e.g. zinc chloride, thionyl chloride, boron trifluoride ethcrate, 
phosphoryl chloride pyridine, potassium bisulfate, potassium hydroxide. In some 
instances said dehydration reaction may require heating the reaction mixture, more 
particulariy up to the reflux temperature. 

The compounds of formula (I-o) can be converted into the compounds of formula 
(I-a) in a number of manners. A first method involves demethylanng - carbonylating the 
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compounds of formula O-b) with a Ci-4aikylchlorofonnatc and subscqucnUy 
hydroiyzing the thus obtained compound of fomnula (Vl-a). 



O 
II 

CH3~f/ C,^kyl-0-C— N 

hydrolysis 




■ H-N^T 

5 

The reaction with the Ci.4alkylchlo ro f oma te is conveniendy conducted by sdning 
' and hearing the starting material a-b) widi the reagent in an appropriate solvent and in the 

presence of a suitable base. Appropriate solvents are, for example, aromanc hydro- 
carbons, e.g. methylbcnzene, dimethylbenzene, chlorobenzene; ethers, eg. 
10 l^Klin^thoxyethane, and the like solvents. Suitable bases are, fca'cxainplc,alk^ 
* mrth ft l'fi'H" ^ m^t^l cartoiatea, hydrogen cartxwiates, hydroxides, or organic bases such 

as, NJ4-diethvlethanamine, JCi-< l-methyleAyl>2-iHT>panaininc and the like. 

The compounds of fbrmuU (Vl-a) are hydrolyzed in acidic or basic 
conventional methods. For example, concentrated acids such as hydrobromic or 
j3 15 hydrochloric acid or sulfuric add can be used, or alternatively bases such 

or earth alkaUae fiKtal hydroxides in water, an alkanol or a mixture rf watcr-alkanol iM 

be used- Suitable alkanols are methanol, ethanol, 2-propanol and the like. In order to 
enhance the nuc of the reaction it is advantageous to heal the reaction niixture in 

^ ^ particular up to the reflux temper ature. 

20 

The compounds of fonnulaG-b) may also be converted dirccdy into the compounds 
of formula (I-a) by stining and hearing them wirii an a-halo<:i^alkyl chloroformate in 

-J an appropriate solvent such as, for example, a halogcnatcd hydrocarbon, e.g. 

dichlorooKthane, trichloromcthanc; an aromatic hydrocarbon, e-g. methylbenzcnc, 

25 dimcthylbenzene; an ether, e.g. 1,2-dimcthoxycthane, optionally in the presence of a 
base such as, for example, an alkali or earth alkaline metal carbonate, hydrogen 
carbonate, hydroxide or an amine, e.g. M Ji-diethylcthanamine, M-( 1 -methylcthyl)-2- 
propanamine, and the like. 
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Thc compounds of fomiula (1) wherein L is other than hydrogen, said compounds 
being represented by fomiula G-d) and said L by can be prepared by M-alkylaring 
the compounds of formula G-a) with a reagent of fomula W (VII). 





(Vll) 

5 a-a) 0^ 

In focmula (VD) ami hereinafter W represents an appropriate leaving group such as, 
for example, halo, e.g. chloro, bromo and the like; or a sulfonyloxy group such as, for 
example, methanesulfoiiyloxy, 4-methylbcnzcnesulfonyioxy and the like. 

1 0 Said li-alky ladon reaction can convcniendy be conducted in a reaction-inert solvent 
such as, (or e^^ample, an aromatic hydrocarbon, e.g., benzene, methylbenzenc, 
dimcdiylbenzenc and the like; an alkanol, eg., methanol, ethanoU 1-butanol and the like; 
a ketone, e,g., 2-propanonc 4-mcthyl-2-pcntarK)nc and the like; an ether, e.g., 
tetrahydiofuran, 1,4-dioxanc l,r-oxybisethane and the like; a dipolar aprodc solvent, 

15 eg., H^-dimethylfonnamidc, lUi-dimethylacetamide, dimethyl sulfoxide, nitro- 
benzene, l-methyl-2-pyrrolidinone and the like; or a mixture of such solvents. The 
addidon <rf an appropriate base such as, for example, an alkali or an earth alkaline metal 
carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, c-g., 
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 

20 methoxide, sodium ethoxide, potassium tcrt. butoxide, sodium hydride, sodium amide, 
sodium hydroxide, caknum carbonate, calcium hydroxkie, calcium oxide and die like; or 
an organic base, such as, for example, an amine, eg., Iill-<ficthylethanaminc, 
iHl-niethylediyI>2-propanaininc, 4-cdiyln»rphoUne, pyridine and the 1^ 
»tiitT#^ to pick up the acid whk:h is liberated during the course of the reaction. In sonw 

25 instances the addidon <rf an xxlide salt, preferably an alkali metal iodkle, is appropriate. 
Somewhat elevated temperatures and stirring may enhance the rate of the reacdon. 
Alternatively, said U-alkylarion may be carried out by applying an-known conditions of 
phase transfer catalysis reactions. 

30 The compounds of formula (1) wherein L is Ci-^alkyl or substituted Ci-^alkyl, said 
L being represented by the radical L^H- and said compounds by formula (I-e), can also 
be prepared by reductive M-alkylation of the compounds of fonmula G-a) widi an 
appropriate ketone or aldehyde of formula l3=0 (VIII). l3=0 represents an intermediate 
of formula L?H2 wherein two geminal hydrogen atoms have been replaced by oxygen 



3 

(=0) and l3 is a gcminal bivalent Ci^^fllkyMcnc radical which optionally may be 
substituted. 

H-N ^ ^ ^ '^"'^ 





(vni) 

- Said reductive M-aUcylarion reaction may convcnicndy be carried out by reducing a 

mixture of the reactants in a suitable reaction-inert solvent following art-known reductive 
fj.alkylation procedures. In particular, the reaction mixture may be stxrred and/or heated 
B in order to enhance the reaction rare. Suitable solvents are, for example, water, 

10 Ct^kanols, e.g. methanol, cthanoU 2-propanoi and the like; esters, e.g. ethyl acetate, 
Y-butyrolactone and the like; ethers, e.g. 1,4-dioxanc tetrahydrofiiran, l,r-oxybis- 
cthanc, 2-methoxycthanol and tfic like; halogenated hydrocarbons, e.g. dichkMO- 

11 niethane, trichloconiethanc and the like; dipolar aprotic solvents, c.g* 

formarmde, dimethyl sulfoxide and the like; carboxyiic ackis, e.g. acetic acid, propanoic 
15 add and the like; or a mixture of such solvents. The term "art-known reductive 
^-alkylation procedures'* nieaiis that the reaction is carried out either with sodium 
3*1 cyanoborohydride, sodium borohydridc, formic acid a salt thereof, e-g. ammonium 

formate and the like reducing agents, ot altcmarivciy under hydrogen atmosphere, 
optionally at an increased temperature and/or pressure, in the presence of an appropriate 
20 catalyst such as, for example, palladium-on-charcoal, plarinum-on-charcoal and the like. 
13 In order to prevent the undesired further hydrogenation of certain functional grc^ 

the reactants arxi the reaction pnxliK», it nuy be advantageous to add an apjffopriat^ 

" catalyst-poison to the reiumon mixnire, e,g., thiophenc, quinoline-sulphur and the like. 

In some instances it may also be advantageous to add an alkali metal salt to the reaction 

25 mixture such as, for example, potassium fluoride, potassium acetate and the like salts. 

The compounds of formula (1) wherein L represents a radical Het3-C2-4alkyl, said 
compounds being represented by formula d-f) can be prepared by the addition reaction 

12 of a compound of fonnula (1-a) to an appropriate alkene of formula (IX). 



30 



/— \ H«?— C2-4alkcnyl— H ^ v 

(IX, 

a-a) 




a-i) 
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The compounds wherein L is 2-hydroxy-C2-6alkyl, said compounds being 
represented by formula (I-g), can be prepared by reacting a compound of fomiuia (I-a) 
with an epoxide (X) wherein represents hydiogen or Ci^alkyL 




H-N VrrrrT r3_CH— CH2— N 

^ 00 OH ^ 

5 a-a) a-g) 

The reaction of (I-a) with respectively (IX) or (X) can be conduaed by stirring and, if 
desired, headng the reactants in a reaction-inert solvent such as, for example, a ketone, 
e,g. 2-propanone, 4-methy»-2-pentanone; an ether, e.g. tetrahydrofuran; an alcohol, e.g, 
10 methanol, ethanoi, 1-butanoi; a dipolar aprouc solvent, e.g. Ii.Ii-dimethylformamide 
and the like. 

The compounds of formula (I) wherein L is amino-C2-4allcyU said compounds being 
represented by formula (Vl-b), can be prepared from a compound of formula G-h) 
15 wherein L represents P-NH-C2-4*^* and P is a protective group such as, for example, 
Ci^alkyioxycaibonyl, following an-known depmtection methods. 

P-^4H— C2-*alkyl— N \ss:T ^ H^— Cj^kyl— N V=rT 



a-h) (VI4)) 

20 The compounds of formula (Vl-b) can also be prepared by reducing a compound of 
fonnula (VI-c) wherein L represents cyanoCi .3alkyl. 

reductioo / \ 

NSC— C|,3aJkyl— N Wt = ^ HjN— Ci-^alkyl— N y^T 



(VI<> (Vl-b) 

25 Said reduction con be conducted by stiiring and, if desired, heating the starting 

material in a hydrogen containing medium in the presence of a catalyst, e.g. palladium- 
on-charcoal, piaonum-on-charcoal, Raney Nickel and die like, in a suitable solvent, e.g. 
methanol, ethanoi and the like, or by reduction with a metal hydride, e.g. lithium 
aluminum hydride in an ether, e.g. tetrahydrofuran. 

30 
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Thc compounds of formula (1) whcrdn L is a radical of formula -AJk-Y-Hct^ said 
compounds being represented by formula G-i)* can be prepared by alJcylatinij a 
compound of formula (I-j) with a reagent of formula (XI). 

Hei'-W 

H-Y— Alk-N Wr ^ Hci*-Y— Alk-N VrrT 





a-j) n-o 

Aliemaiively, the compounds of formula (1-i) can also be prepared by reacting a 
compound of formula (Vl-d) with a reagent of formula (XII). 

Hci*— Y-H 

W— Aik— N 




(XII) 

10 <y^^ 




25 



/ V Hct^— COOH {? / \ 

•N >«T ■ Ha?-C-NH-C2^kancdiyl— N V^l 

ocnn ^ 



Hct^— COOH _ {? 

H2N-C2 4alfcarftdiyU " 

(xm) 

(Vl-b) (l-k) 



The reaction of (XUI) with (Vl-b) may generally be conducted following art-teown 
amidation reaction procedures. For example, the carboxylic acid may be coiivcned into a 
30 reactive dcrivanvc, e.g. an anhydride cr a carboxylic acid holide, which subsequently is 
reacted with (Vl-b); or by reacting (XIII) and (Vl-b^ with a suitable reagent capable of 



The abovti alky lation reartions may conveniendy be condiictcd in a reaction-inert 
solvent, e,g. methyibenscnc, dimethyibenzenc, 2-propanonc 4-niethyl-2-pcntanon*^ 
U4-diox9ne, tetiahydrofurau M.£i-<linicthylfonnainidc K ' ^-dimcthylacctamidc, 
15 nKthanol, ethanoU 1-butanol and the like The addition of an aopropriate oasc, eg. an Ll^ * 

allcaU TTietal or eaith alkaline nietal caitenate or hydn>gen carbonate, soditm 
H^-diethylethanamine or H-(l-niethylcthyl)-2-propanamine may be used to pick up the 
add liberated diiring the course of the reactioiL In order to eiihance the rate of 
reaction the reaction mixture may be heated. 

20 : - 

Thecompoundsof fOTnula (I) wherein L represents a radical of formula ; V 

- Alk-NH-CX>Het2. said compounds being represented by formula (I-k) can be prepared 
n| by U-acylating a compound of fonmula (Vl-b) with a carboxylic acid of formula (XIII) 

or a reactive functional derivative thereof. 
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forming amides, eg., iiJi-mcthaiictctraylbis(cyclohcxamincl, 2-chloro-l-mcthyi- 
pyridinium iodide and the like. Said reactions are conveniendy conducted in a suitable 
solvent such as, for example, an ether, e.g., tctrahydrofuran, a halogcnated hydro- 
carbon, c,g., dichloromethane, trichloromcthanc, a dipolar aprouc solvent and the like. 
The addition of a base such as, for example, £LM-dicihyl-ethanamine and the like may 
be appropriate. 

The compounds of formula (I) wherein L represents Ci^alkylamino(thio)carbonyl- 
amino can be prepared from the compounds of formula (Vl-b) by reaction with a 
Ci-4alkyliso(thio)cyanatc in a reaction-inert solvent such as, for example, an ether, c,g- 

tctrahydrofuran. 

The compounds of formula (I) wherein Het^ represents an imida2D(4,5-c]pyridin-2-yl 
radical and Y represents NH, said compoi jids being represented by formula Q-l) can be 
prepared firom a compound of fonmula (Vl-b) according to the following reacdon 
schetne. 



(Vl-b) 



CSj 



NH2 



H H 



a-0 



cvi-o 



20 The isocyanate (VI^) is prepared by reacting (Vl-b) with carbon disulfide in the 

presence of a dehydrating reagent s xh as li, M-tncthanetetray lbis(cyclohexanamine] in a 
reaLtion-incrt solvent such as an ether, e,g. tctrahydrofuran. The isothiocyanatc is 
reacted with 3,4-diaminopyridine in a reaction-inert solvent such as an ether, e,g. 
tctrahydrofuran, and the resulting thiourea is cyclized by treatment with an appropriate 

25 metal oxide such as merctu7(n)oxide. 
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Thc compound (VI-«) can also be employed to prepare compounds of fomiula (I) 
wherein L is Ci^^alkylaminoihiocarbonylamino by reacting (Vl-e) with a 
1^--^ Ci_4aikylamine in a reaction-inert solvent such as an ether, e.g. letrahydrofuran. 

V 5 The compounds of fcwmula (1) wherein Het^ represents an imidazole and Y 

represents NH, said compounds being represented by formula (I-m) can be prepared 
from the compounds (Vl-b) according to the following reaction scheme. 

; _ CH,0 N-CH, 

H2N-C2-.alkyl-N W * CH-NH-C-S-CH, - 

N f CHjO 

(vi-b) cov) 



r CH3O N-CH, , — . 

\ . CH-^4H-C— NH— C2-4«lky»— N >«1 

1^1 CH30^ ^ 



(Vl-g) 



a-ro) 
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The compound (Vl-b) is reacted with a reagent <rf fonnuU (XIV) in a teaiaioi^ 
solvent such as an alcohol, e.g. 2-propanol and the thus obtained intennediate (Vl-g) is 
cyclized by treatment with an acidic aqueous soiudon. 

15 The compounds of fomiula 0) wherein r3 and/or represent hydroxymethyl can 
be prepared by fomiyladng the compounds of fomiula (I-d) with fomnaldehyde, 
optionally in the presence of an appropriate caiboxyiic acid - caiboxylate mixture such 
as, for example, acedc acid - sodium acetate and the like. In order to enhance the rate of 
the reacdon, the leacdon mixnue is advantageously heated up to die reflux tempeianire. 

20 



\ 5. 
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R» R» 




(Hi 



0-N 





CH2OH 



(I-n) 



(to) CHiOH 



The thus obtained compounds G-n) and O-o) can be further oxidized to the 
5 conesponding aldehyde or caiboxylic acid by rcactior with suitable reagents such as, for 
example, manganesc(IV)oxide, respectively, silver nitrate. 

The compounds of fcramla (I) wherein is halo, said compounds bcin g represented 
by fonnula (I-p), can be prepared by halogenaring the compounds of fwmula (l^). 

10 





halo 



Said halogenatioo reaction can conveniendy be conducted by treating the starting 
material witfi dihalide in an appropriate solvent such as, for example, a carboxylic acid, 
15 eg. acetic acid, optionally in admixture wiA a carboxylatc salt, e,g. sodium acetate. In 
ofder tD enhance the rate of the reaction, the reaction mixnire may be heated. 

The compounds of formula (Vl-a to Vl-g) intervening in the preparations described 
hereinbefore are novel and have especially been developed for use as intermediates in 
20 said preparations. ConscquenUy, the present invention also relates to novel compounds 
of formula 
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Q— N ]} (VT) 



the addition salt forms thereof and the stercochemically isomeric forms thereof, 
wherein 

5 r2, r3 and R^ are as defined under formula (D; and 

Q is (Ci-^aJkyl or phenyl)oxycarbonyi or Ci~^ilkyl substinited widi halo, cyano. 
amino, isothiocyanato, (4-ainino-3-pyTidinyl)aminoduocartx>nylamino or 
(CH30)2CH-CH2-NH.C(«NCH3)-NH., 

10 Particularly interesting compounds of formula (VI) arc those wherein Q represents 
Ci.4alkyloxycarbonyU the pharmaceudcally acceptable acid addition salts thereof and the 

stereocheniically isonieric forms therecMf. 

In the following paragraphs there are described several methods of preparing the 
IS starting materials employed in the fore^ing preparations. 

The intermediates <rffonnula (H) can be prepared finom the corresponding ketones of 
formula (in) by reduction. 

20 on) ^ OD 

Saidi reduction can convenienUy be conducted by reacting the starting ketone (HI) with 
hydrogen in a solvent such as, for example, an alcohol, e.g. methanol, ethanoU an acid, 
eg. -acetic acid; an ester, e,g. ethyl acetate; in the presence of a hydrogenation catalyst, 
25 eg. palladium-on-charcoal, plarinum-on-charcoal, Raney NickeL 

In order to enhance the rate of the reaction, the reaction mixture may be heated and, if 
desired, the pressure of the hydrogen gas may be raised. 



L 1 



y I ■ ■ ■ » i — = — m f-^ ' 



Alternatively, the alcohols of fOTmula (11) can also be prepared by reducing the 
ketones (III) with a reducing agent such as, for example, lithium aluminum hydride, 
sodium borohydridc, sodium cyanoborohydride and the like in a suitable solvent such 
as, for example, an cdicr, e.g. l,r-oxybiscihane, letrahydrofuran and the like; an 
alcohol, e.g. methanol, cthanol and the like. 

The ketones of formula (III) wherein represents methyl, can be prepared from the 
ketones wherein represents hydrogen by reductive M-alkylation with formaldehyde 
following the methods described hereinbefore for the preparation of the compounds of 
formula (l-c). 

The ketones of formula (III) wherein represents hydrogen are prepared by 
hydrolysis of a carbamate of fcxmula (Ill-a) in acidic or basic media following 
conventional methods as described hereinbefore for the preparadon of compounds of 
formula (I-a). 



Ci^yl— O— C — N 



O 



II 




hydrolysis 



H— N 





(in-a) 



N, 

(in-b) 



reductive &[-4lkylatian 



(CH20)» 




The intermediates of formula (Ill-a) can be prepared by reacting an acid halide of 
formula (XV) with an imidazole derivative of fomiula (XVI). 
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O 
II 



Ci-^alkyl— O— C — N 




C— halo 




(XV) 



(in-a) 



(XVl) 



Said reacdoci is conveniently conducted by stirring and heating the leactants in the 
presence of a base such as, for example, an amine, c,g, £i.ti-<iicthylethanamine, 
5 H*niethylnK3rpholine and the like, in a suitable solvent such as, for example, pyridine, 
acetonitrile or a mixture thereof. 

The intermediates of formula (III-c) can be prepared from an ester of formula (XVII) 
by reaction with an imidazole of formula (XVI) in the presence of a strong base such as, 
10 for example, methyl lithium, butyl lithium, sodium amide, a dialkyl lithium amide, e.g. 
diisopropyl lithium amide, or a mixture thereof, in a suitable reacribn-incrt solvent, e.g. 
tetrahydrofuran, hexane, methylbenzene and the like, or a mixture thereof. 

Said reaction is convenienUy conducted at low tenjpcratures- For example the reagent 
(XVI) may be added at a temperature between about -SO^C to about -40^ to the strong 
IS base. Subsequendy the ester is added and the reaction mixture is allowed to warm up 

gendy to room temperature. 



O 
II 



CHj— N 




(XVI) 



-0-C|.4aikyt 



(ni<) 



(xvn) 

20 The intennediates of fonnula (IV) are p re par ed by addition of a Grignard recent 
(XVffl) to a ketone of fonnula (XIX) in a reaction-inert solvent, e.g. tetrahydrofiaan. 



f • ■. ■ ■ .* 



CH3— ^—Mg— 



X > O 



(xvm) 




CH3-N 
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Thc tricyclic ketones of formula (XIX) in turn are prepared finom intcnncdiatcs of 
fonnula (XX) by oxidation with suitable oxidizing reagent in a reacrion-incn solvent 




(XX) (XIX) 

Suitable oxidizing reagents are, for example, manganese dioxide, selenium dioxide, 
eerie anunonium nitrate and the like, Reacrion-incrt solvents are, for example, 
halogenated hydnxarbons, e.g. dichloromethane, trichloromethane and the like. 

The compounds of fonnula (XX) wherein the dotted lines do noc represent an 
optional bond, can be prepared from the corresponding compounds of formula (XX) 
wherein said dotted lines do represent an opdonal bond, following art-known 
hydrogenadon procedures, e,g- by reaction with hydrogen in the presence of a 
hydiogenadon catalysL 



R* R* R' R* 




(XX-a) (XX-b) 



The intermediates of formula (XX-a) can be prepared from a benzazepine of formula 
(XXD by reaction with a reagent of fomiula (XXII) and cyclizarion of the thus obtained 
intermediate (XXni) in an acidic medium. In (XXII) R represents Ci_4alkyl or both 
radicals R taken together represent C2-6aU^^yl» 1^-ethancdiyl, 13-propane- 
diyl, 2,2-dimethyl-l,3-propanediyL 
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The preparation of (XXIH) is conveniently conducted by stirring and heating the 
reactants in a reacrion-»nert solvent such as, for example, an alcohol e.g, methanol, 
ethanol and the like. 

The cyclization reaction to the intennediates of formula (XX) is conducted by stirring 
and healing the starting material (XXm) in a caiboxylic acid such as, for example, acetic 
acid, propanoic add, optionally in admixture with a mineral acid such as, for example, 
hydrochloric add. 

The intennediates of formula (VI-c) can be prepared by M-alkylating a con^x>und of 
fonnula a-a) with a reagent of formula (XXTV) foUowing the procedures described 
hesrdnbefore for the preparation of the compounds of formula 0-d). 

NC-C|,3aUcyl-W 

a^) 

(XXIV) 

The jitcrmediates of formula (Vl-d) can be prepared from the compounds of fonnula 
(I-j) wherein Y is oxygen by reaction with a halogenating reagent such as, for example, 
thionyl chloride, phosphorous trichloride, phosphory 1 chloride and the like, or by 
reaction with a sulfonating reagent such as, for example, meihanesulfonyl chloride, 4- 
methyl-benzenesulfonyl chloride and the like. 




NC-Ci.3alkyl— N 
(VI<) 




a-j-1) 
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The compounds of formula (I) and (Vl-a), the pharmaceudcally acceptable acid 
addition salts and stereochemically isomeric forms thereof posses useful phamiacoiogical 

properties. In particular they are active antiallergic agents, which activity can clearly be ^ • . [ 

demonstrated by he test results obtained in a number of indicative tests. 

5 

Antihistaminic activity can be denx>nstratBd in ' , 

Trotection of Rats from Compound 48/80 - induced Lethality' test (Arch. Int jTl^ 
Pharmacodyn. Ther., 224. 164-176, 1978); * v 

Histamine - induced Lethality in Guinea Pigs* lest (Arch. InL Pharmacodyn. Ther., 
10 2iL 39-51. 1981); 

and the broad antiallergic activity can be demonstrated in ^ ^ 

'Passive cutaneous anaphylaxis in Rats' test (Dnig Dev. Res., 5. 137-145, 1985) (For 
some compounds this test has been modified by replacing compound 48/80 by Ascaris 
allergens) and the 

15 *Ascaris Allergy in Dogs' test (Arch. Int. Phannacodyn. Ther., 25L 39-51, 1981 and : ^ ' • 

Drug Dev. Res., i. 95-102, 1986). 



20 



The compounds of the present invention show a broad spectrum andallergic profile as 
is evidenced by the results obtained in the diversity of test procedures cited hereinbefore. 

A second advantageous feature of the compounds of the present invention resides in 
their exceUem oral activity; the i»esent coinpounds when administered orally have been 
found to be practically equipotem with the same being administered subcutaneously. 

25 A particulariy imponant asset of the ptesent compounds is their lack of sedating 

properties, a troublesome side effea associated with many anQhistan:iinic and andallergic 
compounds. The non-sedating properties of the present compounds can be 
demonstrated, for example, by the results obtained in studying the sleep - wakefulness 
cycle of the rat (Psychopharmacology, 2L 436-442, (1989)), 



30 



Another interesdng feature of the present compounds relates to their fast onset of 
acdon and the favorable duradon of their action. 



In view of their antiallergic properties, the compounds of formula (I) and (Vl-a) and 
35 their acid addidon salts are very useful inihe treatment of broad range of allergic diseases 
such as, for example, allergic rhinitis, allergic conjunctivitis, chronic urticaria, allergic 
asthma and the like. 



. w ^ ^ 
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In view of their useful antiallergic properties the subject compounds may be 
fonnulatcd into various pharmaceutical forms fw adminisonatioo purposes. To prepare 
the antiallergic compositions of this invention, an effective amount of the particular 
compound, in base or acid addition salt form, as the active ingredient is combined in 
intimate admixture with a phamuuxutically acceptable earner, which carrier may take a 
wide variety of fmns depending on the fom of preparation desired for administration. 
These phannaceutical compositions are desirably in unitary dosage fom suitable, 
preferably, for administration orally, rcctally, percutancously» or by parenteral injection. 
For example, in preparing the compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, 
binders, disintegrating agents and the like in the case of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositions, the carrier will usually comprise 
sterile water, at least in large part, though other ingredients, for example to aid solubility, 
may be included- Injectable solutions, for example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a mixture of salirie and glucose solution. 
Injectable suspensions may also be pre par ed in which case appropriate liquid carrisn, 
suspending agents and the like may be emptoyed. In the compositions suitaUe for 
percutaneous administration, the carrier optionally comprises a penetration enhancing 
agent and/or a suitable wetting agent, optionally combined with suitable additives rf any 
nature in nnnor proportions, which additives do not introduce a significant deleterious 
effect on the skin. Said additives may facilitate the administration to the skin arui/or may 
be helpful for preparing the desired compositions. These compositions may be 
administered in various ways, e.g., as a transdermal patch, as a spot-on or as an 
ointmenL Acid addition salts of (I) due to their increased water scrfubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous 
compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage. 
Dosage unit form as used in the specification and claims herein refers to physically 
discrete units suitable as unitary dosages, edch unit containing a predetermined quantity 
of active ingredient calculated to produce the desired therapeutic effect in association with 
the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable 
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solutions or suspensions, tcaspoonfuls, tablcspoonfuls and the like, and segregated 
multiples thereof. 

The ptcsent invenrion also relates to a method of ircadng warm-blooded animals 
5 suffering from said allergic diseases by administering to said warm-blooded animals an 
cffecnve antiallergic an»unt of a compound of formula (I) and (Vl-a) or a 
pharmaceutically acceptable acid addition salt form thereof. 

Those of skill in treating allergic diseases in warm-blooded animals could easily 
determine the effective amount from the test results presented hereinafter. In general it is 
10 contemplated that an effective antiallergic amount would be from about 0.001 mg/kg to 
about 20 mg/kg body weight, and more preferably from about 0.01 mg/kg to about 
5 mg/kg body weight 

The following examples are intended to illustrate and no£ to linut rfic scope of the 
15 presoii invention in all its aspects. Unless otherwise stated all parts therein are by 
weight. 

Experimental van 

A Pneparari on o.' the intermediates 

20 E^^ampic I 

a) To a cooled mixture of 54,2 grams of l.{2-phenylethyl)-lH-imidazolc, 34.7 grams of 
N^N- diethviethanamine and 50 ml of pyridine there were added dxopwise 69.2 grams of 
ethyl 4-chloix)carbonyH-piperidinecarboxylaie(tcnq). ^J2D "^Cf and then 30 ml of 
acetonitrile. The whole was stirred for 2 hours at room temperature and for4 hours at 

25 reflux temperature. Aftcrcooling, tiiere were added 30 ml NaOH 50% and refluxing was 
continued fw 1/2 hour. The cooled reaction mixnire was cvapcwated and the residue was 
taken up in water. The product was extracted with dichloromethanc and die extract was 
dried, filtered and evaporated. The residue was purified by column chromatography 
(silica get ; GHzCh / CH3OH 97:3). The eluent of the desired fraction was evaporated 

30 and the residue was dried, yielding 38 grams (33.9%) of etiiyl 4.([l-(2-phenylethyl)- 
lH-inTidazol-2-yl]carbonyl]-l-piperidinecarboxylate (intemt 1). 

b) A mixture of 9 grams of iniermediaie (1) and 50 ml of hydrobromic acid 48% was 
stirred for 5 hours at iOPC The reaction mixture was evaporated and the residue was 
boiled in 2-propanoL After cooling, the precipitate was filtcrM off and dried, yielding 

35 10.85 grams (97.5%) of (l.(2-phenylcUiyl)-lli-imida2ol.2-yl] (4-piperidinyl> 
methanone dihydrobromide; mp. 275.3 (interm. 2). 



• 
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c) A naixture of 55 grams of inicnncdiatc (2), 70 ml of formaldehyde and 70 ml of 
formic acid was stirred for 5 hours at reflux temperature. After cooling, the reaction 
J mixture was diluted with water and basificd with NaOH(aqO. The product was extracted 

with dichloromethanc and the cxtrict was dried, filtered and evaporated. The residue was 
5 purified by column chromatography (silica gel ; CH2CI2 / CH3OH 90: 10). The eluent of 
the desired fraction was evaporated and the residue was dried, yielding 30 grams 
(82.a%)of (l-methyl-4-pipcridinyl) [l-(2-phenylethyi)-lH-inuda2ol-2-yl]methanonc 
(in term, 3). 

In a similar manner there was also prepared : 
10 [1 -I2-(4-fluoropheny DethylJ- lH-imidazoU2-yIl ( 1 -meihyl-4.pipcridinyl)mcthanone 

H (inter .,4), 

Example 2 

A mL^ture of 70.6 grams of intermediate (2) and 700 ml of methanol was hydrogcnated 
2J - 15 at nonnal pressure arrf at nxxn temperature in the presence of 2 grains of plarinum-on- 

charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated. The residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 54 grams (75.7 %) of 
a-{l-(2.phenylethyl)-lH-imida2ol-2-yl]-4-pipcridinemethanol; mp. 144.6 (intcrm. 5). 

20 

E?wtynplc3 

A mixture of28.9 grams of 2-<4-methyiphenyl)ethanol methanesulfonatc, 18.6 grams 
of IH-imidazole, 22.7 grams of potassium carbonate and 600 ml of terrahydrofuian was 
stirred for 18 iKmrs at reflux tcmpcranire. After cooljng. the reaction mixture was 
25 evaporated and the residue was taken up in water and extracted with 4-methyl-2- 

pentanone. The extract was dried, filtered and evaporated and the residue was destillcd 
^ (13.3 Pa; 120 *»C), yielding 20,1 grams (83,0%) of l-I2-(4-mcthylphenyl)cdiyll-m- 

imidazole (interm. 6). 

In a similar manner there were also prepared : 
30 l.(2-(3-methyIphenyl)ethyl]-lH-iniidazole; bp. 120*'C at 13.3 Pa (interm. 7). 
l-{2-(4-bromophenyl)ethyll-lll-imida2ole (interm. 8). 
l-{2-(3^hlorophenyl)cthyll-lH-imida2oie; bp, 134*C at 13.3 Pa (interm. 9). 

Example 4 

I 35 A mixture of 67 grams of l-(2-chloroethy!)-3-methoxybenzene, 53.1 grams of 

lH-imidazole, 99 grams of sodium carbonate, 500 ml of 4-mcthyl-2-pcntanone and a 
few crystals of potassium iodide was stirred for 48 hours at reflux temperature. After 
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cooling, the leacdon mixture was diluted with water and extracted wiih 4-nieihyl-2- 
pentanone* The extract was dri^d, filtered and evaporated and the residue was destilled 
(13.3 Pa; 16a **0, yielding 49.5 granis (62,8%) of l-l2-(3-fnethoxyphenyl)ethyil-lH- 
imidazole (intenn. 10). 

5 

Example S 

a) To a stirred amount of 250 ml of N.N -dimethvifomiamide under nitrogen, there were 
added portion wise 6 grams of a dispersion of sodium hydride in mineral oil and 82. 1 
grams of 4-methylinnidazole and then dropwise 132 grams of phenyioxiranc. The whole 
10 was stirred for 50 hours and then diluted with 1000 ml of water. The precipitate was 
filtc: jd off, washed with water and 2^'-oxybispropanc and recrystallized from a 
mixture of acctonitrile and cthanol. The product was filtered off and dried, yielding 58,1 
parts (28.7 %) of 5-methyl-a-phenyl-lU-imida2ole-l-ethanol; mp, 192.7 
(intenn. 11). 

15 b) Aniixtureof57.1 grams of intermediate (11), 130mlof 2-propanolsaninued with 
HQ and 500 ml of methanol was hydrogenated at nonnal pressure and at room 
temperature in the presence of 5 grams erf palladium-on-charcoal catalyst 10%. After the 
calculated anxxint of hydrogen was taken up, the catalyst was filteied off and the filtrate 
was evapcmted. The residue was diluted with water and the whole was basified with 

20 NaOH(aq.). The prcxlua was extracted with dichloromethane and die extracted was 

dried, filtered and evaporated. The residue was co-cvaporated with methylbcnzenc (3x), 
yielding 52.9 grams (100%) of 5-methyH-(2-pher.ylethyl)-lIi-imida2olc (interna. 12). 

Example 6 

25 To a cooled mixture (ice-bath) of 10. 1 grams of intermediate (10), 12 grams of 

ILH-diethylethanamine and 150 ml of acetonitrile there were added dropwise 21.95 
grams erf ethyl 4-chioro-carbonyl-l-piperidinecarboxylatc keeping the temperature 
below 20 X). After sdrring for 2 hours at room temperature and 4 hours at reflux 
temperature, there were added dropwise 10 ml NaOHL The whole was refluxed for 1/2 

30 hour, cooled and evaporated. The residue was taken up in water and the pnxluct was 
cxtraaed with dichloromethane. The extraa was dried, filtered and evaporated, yielding 
22 grams (100%) of ethyl 4^l[l-(2-(3-methoxyphenyl)ethyi]-lli-imidazol-2-yll- 
carbonyi)-l-pipcridinecarboxylate (intenn. 13). 
In a similar manner there v/cre also prepared : 

35 ethyl 4-|[l-{2-(3-chlorophenyl)ethyll-lU-imida2ol-2-yllcarbonyl]-l-pipcridine- 

carboxylate (interm. 14), 
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l-acctyl-4-{[ 1 -{2-(4-mcthylphcnyl)cthyi]- lH-imida2ol-2-yl]caibonyI]pipcridinc 
(intern). 15), 

ethyl 4-[[5-methyl-l-(2-phcnylcthyl>lH-imida2ol-2-yl]carix>nyl]-l-pipcridinc^ 
carboxylate (intenn. 16), 
5 ethyl 4-{[l-{2-{3-TOthylphenyl)cihyl]-lH-iniida20l-2-yl]cartx>nyll-l-pipcridm^ 
carboxylate (intenn. 17), and 

ethyl 4-{[ 1 -{2-(4-bromophenyl)eihyi]- lH-imidazol-2-yl]carix)nyl]- 1-pipcridinc- 
carix>xylate (intenn. 18). 

10 Example 7 

A mixture of 4.4 grams of intermediate (13) and 120 ml of hydnxhlonc acid 12N was 
stirred for 72 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water, basified with NaOH and extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The residue was purified by column 
15 chromatography (silica gel ; CH7ICI2 1 CH30H(NH3) 90: 10). The eluent of the desired 
fraction was evaporated, yielding 2,63 grams (83.9 %) of [l-[2-(3-meihoxyphenyl)- 
ethyi]-lH*imidazol-2-yl] (4-piperidinyl)methanone (interm. 19). 
In a similar maxuier there were also prepared : 

[ 1 -{2-(4.methylphenyl)ethyl]- 1 H-imida2Dl-2-y 1] (4-piperidinyl)methanone 



■ ^ 20 dihydrochloride (interm. 20), and 



[ 1 -{2K3.chlorophcny l)cthy I]- 1 H-itnidazol-2-yl] (4-piperidinyi)methanonc (interm. 21). 

Example 8 

A tnixture of 130 grams of intermediate (16) and 1(X)0 ml of hy dr obromic acid 48% was 
25 stirred 24 hours at 80 ^'C The reaction mixture was evaporated and the residue was 

recrysiailized from 2*pn>panol. Aft cooling, the precipitate was filtered off and dried, 

yielding 124.2 grams (95.6%) of I5-methyH.(2-phenylethyl)-lH-imida2ol-2-yl] 

(4-piperidinyl)-methanone dihydrobromide (interm. 22). 

In a similar manner there were also prepared : 
30 ( 1 -I2-(3-methylphcnyl)ethyll- 1 H-imidazol-2-y I] (4-pipcridiny l)methanone 

dihydrobromide (interm. 23), and 

[ 1 -{2-{4-bromophcnyl)ethyll- 1 H-i^idazol-2-yIl (4-pipcridinyl)methanone 
dihydrobromide hemihydrate (interm. 24). 



^ ^ 35 Example 9 



A mixture of 5 . 24 grams of intermediate (24), 2 grams of polyoxymelhylcnc, 3 grams of 
potassium acetate, 2 ml of a solution of thiophene in methanol 4% and 150 ml of 
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methanol was hydiogenated at nomial pressure and at lOom temperature in the presence 
of 2 gnuns of platinum-cn-chaicoal catalyst 5%. After the calculated atnount of 
hydrogen was taken up. the catalyst was filtered off and the filtrate was evaporated- The 
residue was uiken up in water and the whole was basified with K2CO3. The produa was 
5 extracted with dichloromethane and the extract was dried, filtered and evaporated, 
yielding 3-2 grams (85.0%) of [l-[2-(4-bromophcnyl)ethyll-lU-imida20l-2-vll 
(l-methyl-4-pipcridinyl)-methanone (interm. 25). 
In a similar manner there were also prepared : 

[l-t2-(3-chlorophenyl)ethylMU-imidazol-2-yll (l-n«thyl-4.piperidinyl)methanone 

10 (intcrm- 26), and 

[l-l2-(3-methoxyphenyl)ethyll-lU-imidazol-2-yll (l.methyl-4-piperidinyl)mcthanone 

(interm. 27). 
F«amnle 10 

15 a) A mixnae of 3.16 giams of lH.3-benza2epin.2-ainine, 4.17 grams of 

2,2-dimcd»xyethanamine and 50 ml of methanol was stirred for 16 hours at reflux 
temperature. The reaction mixnjre was evaporated and the residue was purified by 
column chromatography (siUca gd ; CHtOz / CHiOH 95-.5). The eluent of the desired 
Erection was evaporated and die residue was stirred in hexane. The precipitate was 

20 filicredoff.yielding4.9grains(100%)ofti-(2a-diti«thoxyethyl)-lH-3-benza2ep:Ti.2. 

amine (intcrm. 28), 

b) Amixtureof4.9gr»nsofintermediate(28).70mlofacencacidand9miof 

hydrochloric acid 36» was stirred for 1 8 hours at 70^ The reaction mixture was 
evaporated and die residue was taken up in water. The whole was basified widt 

25 NaOHCatj.) and extracted with dichloromediane. The extract v. as dried, fUtered and 

evaporated and d« residue was purified by column chromatography (siUca gel : CHaQi 

/ CH3OH 95:5). The duem of the desired fraction was evaporated and the residue was 
tteatedwidi active charcoal in i.r.oxybiseU»ane.nie whole was filtered and the filtrate 
was evaporated. The residue was trinirated in hexane. The produa was filtered off and 
30 dried, yielding 1.04 grams (28.5 %) of 1 lH-imida2o(2,l-bH31benra2rpine; mp. 85.5 "C 
(interm. 29). 

c) A mixture of 5 grams of intermediate (29). 20 grams of manganese dioxide and 150 
ml of trichloromeUiane was stirred for 50 hours at reflux temperature. TTie whole was 
filtered over diatomaceous earth. 20 grams of manganese dioxide were added and 

35 refluxir.g was continued for 48 hours (2x). The reaction mixture was filtered and the 

filtrate was evaporated. The residue was purified by column chromatography (silica gel ; 
CH^a? / CH3OH 95:5). The eluent of the desired ftaction was evaporated and the 
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residue was triturated in l,r-oxybiscihanc and then boiled in acctonitrile. After coolings 
the pnxluct was filtered off and dried, yielding 2,61 grams (53.2%) of 1 IH-inddazo- 
[2,l-b]I31bcn2a2epin-l 1-one; mp. 218.9 (intcrm. 30). 

d) A mixture of 10 ml of tetrahydrofuran and L24 grams of magnesium was stirred 
5 under a nitrogen atmosphere 1 crystal of iodine and then dropwisc 1.2 grams of 
Iwtwnoethane were added and at reflux tempercamre there was added a solution of 6.7 
grams of 4-chloro-l-methyIpipcridinc in 25 ml of tetrahydrofuran. After refluxing for 1 
hour, the reaction mixture was cooled (0 ^Q. Then there were added 25 ml of 
tetrahydrofuran and porrionwisc 9.8 pans of intermediate (30)» keeping the temperature 
1 0 below 10 The whole was stirred for 1 hour at room icmperamre and decomposed 
with NH^a (aq.). The product was cxtraaed with trichlcffomethane and the extract was 
dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel ; ai2Cl2 1 CH3OH (NH3) 95:5), The eluent of the second fraction was 
evaporated and the residue was crystallized from acetonitrilc in 2 fractions, yielding 4.76 
15 parts (32.2%) of n-(l-nriethyl-4.pipcridinyl>llH-iinidazo(2,l-bl[31bcnzazepin-ll-ol; 
mp. 155.2 (interm. 31). 

Example 11 

Following the procedure of example 10 (c) and (d) 2-phcnyH lH-imida2o(2,l-b][31 
20 benzazcpinc- 1 1-one was converted into 1 l-(l-methyl-4-pipcridinyl>2-phcnyl-l IH- 
imidazo(2,l-b]I31hcn2a2cpin-l \<A\ mp. 239.8 (interm. 32). 

A mixture of 6 grams of intermediate (32) and 300 ml of methanol was hydrogenated at 
normal pressure and at room temperature in the presence of 3 grams of palladium-on- 

25 charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (silica gel ; CShnQX^ I CM3OH 95:5 CAiOa, I C:H30H(NH3) 
95 J). The eluent of the desired fraction was evaporated and the residue was crystallized 
from acetonitrile. The product was filtered off and dried, yielding 3.2 grams (53.5%) of 

30 6,1 l-dihydrO"l l-(l-nwthyl^pipcridinyl)-2-phenyl-5H-imida2o(2,l-bl[31bcnzazepin- 

ll-ol;mp. 225.3 
(interm. 33). 

Example 12 

35 a) To a cooled (O'C) mixture of 46.2 grams of 3-nuorobcnzcncihanol, 40 ml of 

N.N -diethvlcthanamine and 500 ml of dichloromethanc, there were added dropwisc 41.2 
grams of methancsulfonyl chloride, keeping the temperature below yQ. After stirring for 
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IS hours at room temperature, the reaction mixture was diluted with water and extracted 
with dichloiomethanc. The extract was dried, filtered and evaporated, yielding 81 grams 
(1 00%) of 2-{3-fluorophenyl)cthanol mcthancsulfonatc (ester) (interm. 34). 

b) A mixture of 72 grams of intermediate (34), 45 grams of IH-imidazolc, 55,5 grams 
5 of potassium carbonate and 1(X)0 ml of tetrahydrofuran was stirred ovcrweckend at 

reflux tcinpcraturc. The reaction mixture was filtered over diaiOHMceous earth 
filtrate was evaporated. The residue was taken up in water and the product was extracted 
with dichloromethanc. The cxtraa was dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel ; CH2a2 / CH^OH 95:5). The cluent of 
10 the desired fraction was evaporated and the residue was distilled (53.2 Pa; 130 ^^Q, 

yielding 37.8 parts (60.2%) of l-{2-(3-fluorophenyl)ethyl]-lH-imida2ole (interm. 35), 

c) To a cooled (-70 ^'Q mixture of 5.5 grams of 2-methyl-Ii-{l -methyiethyl)ethanaminc 
and 100 mi of tetrahydrofuran under a nitrogen atmosphere there were added dropwisc 
22 ml of b»;tyUithium and after stirring for 15 min. at -40 ^^C 9.5 grams of intermediate 

1 5 (35) at -70°C Stirring at -70 ''C was continued for 1 hour and then there were added 9.4 
grams of ethyl l-methyl-4.pipcridinecarboxylate. The whole was stirred for 1 8 hours at 
room temperature, dc composed with water and evaporated. The residue was taken up in 
water and the product was extracted with dichloromethanc. The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel ; 

20 CH2a2 / CH3OH 95-J CH2a2 / CH3OH 80:20). The eluent of the desired fraction 
was evaporated, yielding 8 grams (50.7%) of ll-[2-(3-fluorophcnyl)cthyl^lH-imidazol- 
2-yll(l-methyl-4-piperidinyl)methallonc (interm. 36). 

B Preparation of the final compounds 

25 Example 13 

A mixture of 2J grams of intermediate (26) and 10 ml of trifluoromcthanesulfonic acid 
was stirred for 72 hours at 1 lO^'C under nitrogen. After cooling, the reaction mixture was 
poured into ice- water and the whole was basified with NaOH (aq.). The produa 
extracted with dichloromcthane and the extract was dried, filtered arKi evaporated. The 
30 residue was purified by column chromatography (silica gel ; CH2CI2 / CH3OH (NH3) 
95:5). The eluent of the desired firacrion was evaporated and the residue was crystallized 
from acetonitrile. The product was filtered off and dried, yielding 0.95 gram (40.4%) of 
8-chloro-6,l l-dihydn>-l l-(l-methyl-4.piperidinylidene)-5H-imidazo(2,l-b][3]- 
benzazepine; mp, 186.6*C (comp. 3.10). 

35 
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A mixture of 2 grams of intcmicdiaie (27) and 10 ml of methanesulfonic acid was sonrd 
for 1 hour at 10(y*C The reaction mixture >*'as poured into ice- water and the whole was 
basified with NaOH (aq.). The product was extracted with dichlcwomethane and the 

5 extract was dried, filtered and evaporated. The residue was purified by column 

chromatography (silica gel ; CH2CI2 1 CH30H(NH3) 95:5). The eluent of the desired 
fraction was evaporated and the residue was convened into the (Z)-2-butcnedioatc (1:2) 
salt in 2-propanonc. The salt was filtered off and dried, yielding 1 gram (30.8%) of 
6,1 l-dihydro-8-methoxy-n-(l-meihyl-4-piperidinyUdenc)-5H-iniidazo(2,l-b]I3]- 

10 benzazepine (Z>2-butenedioate(l:2); mp. 190.3*'C (comp. 3.01). 

Example 15 

A mixture of 8 grams of intemiediate (36), 24 grams of aluminum chloride and 10.3 
grams of sodium chloride was stiired at 140*C until the whole was melted. Stirring was 

15 continued for 1 hour at 120^C The reaction mixture was poured into ice-water and the 
whole was basified with NaOH (aq.). The product was extracted with dichloromethane 
and the extract was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CHiQi / CH3OH 95:5 CHiQi / CHsOHCNHs) 
90: 10), The eluent of the desired fraction was evaporated and the residue was triturated 

20 in 2,2'-oxybispropanc and rccrystallized from 4-methyl-2-pcntanonc. The product was 
filtered off and dried, yielding 0.58 gram (10.8%) of 8-fluon>^,ll-<iihydn>.l 1- 
(l-methyl^pipcridinyUdenc)-5Ii-iniidazol2,l.b][3]ben2azcpine; mp. 152,4*C 
(comp, 3.15). 

25 E?«nTPte 16 

A mixnire of 3.5 grams of intermediate (5) and 10 ml of trifluoromethanesulfonic acid 
was stined for 18 hours at 1 K^C The reaction mixture was poured into ice- water and 
the whole was basified with NaOH (aq,). The produa was extracted with dichloro- 
methane and the extract was washed with water, dried, filtered and evaporated. The 
30 residue was converted into the (E)-2-butenedioatc (1 :2) salt in ethanoL The salt was 
recrystallized from ethanol, yielding 0.8 gram (13.3%) of 6,1 1-dihydro-l 1- 
(4-piperidinyl)-5U-imidazol2,l-bll31benza2epine (E)-2-butenedioate (1:2); 
mp. 220.2^C (comp. 5.01). 

35 Example 17 

A mixture of 2.2 grams of intermediate (33), 10 ml of sulfuric acid and 10 ml of 
methanesulfonic acid was stirred for 2 hours at 70^C. The reaction mixnire was poured 



-30- 



into ice-water and the whole was basified with NaOH (aq.). The product was extracted 
with dichloromethane and the extract was dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel ; CH2CI2 1 CH3OH 95:5 CH2a2 / 
C3i30H(NH3) 90: 10). The elueni of the desired fraction was evaporated and the residue 
5 was crystallized from acetonitrile. The product was filtered off and dried, yielding 0.73 
gram (34.2%) of 6,ll-dihydn>-l l-(l-methyl-4-piperidinylidene)-2-phenyl-5Ii- 
imida2o(2,l-b][31benza2cpine; mp. 171.3^C (comp, 4.01). 

E?^amplc 18 

10 A mixture of 14.7 grams of inicmiediate (31) and 150 ml of acedc anhydride was sdiredi 
for 2 hours at reflux temperature. The reaction mixture was evaporated and the residue ; 
was taken up in water. The whole was basified with NaOH (aq.) and then extracted with 
dichloromethane. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CHiQi / CH3OH 95:5 -> CffeQl / 

15 CH30H(NH3) 95:5). The eluent of the first fraction was evaporated and the residue was 
taken up in l,r-oxybisethane. The whole was filtered and the filtrate was treated with 
activated charcoaL After filtradon, the solution was evaporated and the residue was 
triturated in 2,2*-oxybispropane, The product was filtered off and dried, yielding 1.6 
grams (1 1.5%) of product The second fraction was also evaporated and die residue 

20 taken up in 1 ,r-oxybisethane. The whole was filtered and the filtrate was combined 
with the 2,2'-oxybispropane-filtraie of the first fraction, and evaporated, yielding an 
additkxial 8.2 grams (59. 1%) of product Total yiekl : 9.8 grams (70.6%) of 
ll-(l-methyl-4-piperidinylidene)*llil-imidazo(2,l-b][31benzazepine; mp. 135.ff'C 
(comp. 6.01). 

25 

To a stirred and refluxing mixture of 7.2 grams of compound (3. 10), 4.6 grams of £LH- 
diethylethanamine and 200 ml of methylbenzene there were added drop wise 12.5 grams 
of ethyl chloroformate. After refluxing for 1 hour and subsequent cooling, the reaction 

30 mixture was diluted with water. The whole was basified with K2CO3 and then extracted 
with methylbenzene. The extract was dried, filtered and evapmted and the residue was 
purified by column chromatography (silica gel ; CHtCh I CH3OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was stirred in l,r-oxybisethane. 
The product was filtered off and dried, yielding 6.62 grams (77.4%) of etfiyl 4-(8- 

35 chioro-5,6-dihydn>l lH-imida2o(2,l-bl[31bcnza2epin-l l-ylidene)-l-piperidine- 
carfooxyiate; mp. 140.3*'C (comp. 3,11). 
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Fxanrole 20 

a) A mixture of 2 J grams of compound (1.03) and 50 ml of fomialdehydc 40% was 
sdired for 1 week at reflux temperature. The reaction mixture was evaporated and the 

5 residue was taken up in water. The whole was basified with NH4OH. stirred for 1/2 
hour and extracted with dichloromeihanc. The extract was dried, filtered and evaporated 
and the residue was purified by column chromatography (silica gel ; CH2a2 / CH3OH 
95:5). The eluent of the desired fracdon was evaporated and the residue was crystallized 
from acetoniirile. The product was filtered off and dried, yielding 0.45 grams (16.3%) 

10 of ethyl 4.{5,6<lihydn>3-(hydroxymeihyi)-l lIl-imidazo(2,l-b][3]ben2a2epin-l l- 
ylidenc]-l-pipcridinccarboxylaie; mp. 19L9**C (comp. 4.1 1), 

b) A mixture of 20 grams of compound (1.03) and 400 ml of formaldehyde 40% was 
stirred for 2 weeks at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water. After basifying with NH4OH, the product was extracted 

15 with dichloromethane. The extract was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel ; CHtQi/ CH3OH 95:5 -> CHiQi / 
CH30H(NH3) 95:5), The eluent of the third fraction was evaporated, yielding 4.1 
grams (17.2%) of ethyl 4-{5,6-dihydn>-23-bis(hydroxymethyi)-l Hi-imidazo- 
[2,l-blI3]ben2azepin-ll-ylidenel-l-piperidinecarboxylate (comp, 4.18). 

20 

Example 21 

A mixnire of 13 grams <rf compound (1.03), 13 grams of potassium hydroxide and 100 
ml of 2-propanol was stirred for 6 hours at reflux temperature. The reaction mixture was 
evaporated and the residue was taken up in water. The prcxiuct was extracted with 
25 dichloromethane and the extiaa was dried, filtered and evaporated. The residue was 
purified by column chnwnaiography (silica gel ; CH2CI2 1 CH30H(NH3) 90:10). The 
eluent of the desired fi^cdon was evaporated and the residue was converted into the 
(E)-2-butenedioatc ( 1 :2) salt in ethanoL The salt was filtered off and dried, yielding 3.52 
grams (18,3%) of 6,ll-dihyd^o-ll-(4.piperidinylidene)-5^i-imida2o{2,l-b][3^ 
30 benzazepine (E)-2-butenedioate(l:2) 4. .^hydrate; mp, 192.5''C (comp. 1.04). 

Example 22 

A mixture of 60 grams of compound (6.02) and 500 ml of hydrobromic acid 48% was 
stirred for 5 hours at reflux temperanire. The reaction mixture was evaporated and the 
35 residue was taken up in water. After basifying with NaOH (aq.), the product was 

extracted with dichloromethane. The extract was dried, filtered and evaporated and the 
residue was purified by column chromatography (silica gel ; CH2CI2 / CrH30H(NH3) 



Example M 

A mixture of 1 .79 grains of 3-(2<hlorocthyl)-2-oxa2olidinone^ 2.65 grains of 
30 compound (1 .04), 1.3 grams of sodium carbonaie, 150 ml of 4-mcthyl-2-pcntanonc and 
1 gram of potassium iodide was stirred for 18 hours at reflux tcmperanire. After cooling, 
the reaction mixture was diluted with water. The aqueous layer was separated and 
extracted with dichloiomethane. The combined OTganic layers were dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gd ; CHiQi / 
-J 35 CH30H(NH3) 95:5). The elucnt of the desired fraction was evaporated and the residue 

was convened into the (E)-2-butencdioate (2:3) salt in ethanoL The salt was filtered off 
and dried, yielding 3.4 grams (61,5%) of 3-(2-{4.{5,6-dihydro-l lH-imidazo(2,l-bl 
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95:5 CH2a2 / CHbOHCNHs) 90: 10). The eluent of the first fraction was evaporated 
and the residue was convened into the dihydrobromide salt in ethanoL The salt was • ' '/ 

filtered off and dried, yielding 27.3 grams (37.7%) of 1 l-(4-piperidinylidene)-l IH- w — tr 

imida2o{2,l-bl[3]benza2epinc dihydrobromide hemihydrate; mp. 246.9®C (comp. 6.03). 

5 

Example 23 

A mixture of 6.1 grams of compound (3.11) and 100 ml of hydrochloric acid 12N was 
stirred fM- 18 hours at reflux tcmperanire. The reaction mixnire was evaporated and the 
residue was boiled in 2-propanoL After cooling, the precipitate was filtered off and taken 
10 up in water. The whole was basified with NaOH (aq.) and then extracted with ^ _ 

dichloromethanc. The extract was dried, filtered and evaporated and the residue was ^ 
boiled in acetonitrilc. After cooling, the produa was filtered off and dried, yielding 2.9 
grams (59.0%) of 8-chlofO-6,l 1-dihydro-l l-(4-pipcridinylidcne)-5^i-iInida2o(2,l-b^ 
[3]bcn2a2cpine; mp. 197,1*C (comp. 3.12), : / - • 

15 

EMmplc 24 

To a stirred and cooled (ice-badi) nuxture of 5.6 grams of compound (2-12), 50 nil of 

dichloromethane and 2J grams of ^.K-tiiethylethanaminc there was added diopwise a v 

solution of 2,38 grams of ethyl chloroformatc in 20 mi of dichloromethane. Stirring was f 

20 continued f«l hour at room temperature- The reaction nuxture was diluted with w 

and extracted with dichloromethane. The extract was dried, filtered and evaporated. The 

residue was purified by column chromatography (silica gel ; 01202 / CH3OH 95:5). ^ 

The elucnt of the desired fraction was evapofated and the residue was stirred in ^7^— 

l,r-oxybisethane. The product was filtered off and dried, yielding 2,85 grams (40J%) - ^ 

25 of ethyl 4-(5,6Kiihydn>.9-niethyl-llH-imidazo{2,l-b][31ben2azcpin-ll^ 

piperidinecarboxylate; mp. 156J**C (comp. 2,13). ■^y . v 



3 

(31benzazepin- 1 1-ylidene]- l-piperidinylIethyl]-2-oxazolidinone (E)-2-butenedioaM 
; (2:3); mp. 188.8'C (comp. 1^). 

i 

E?^amplc 26 

5 A mixture of 13 grams of 6-{2-chlorocthyl)-7-mcihylihiazolo(3»2-a]pyrimidin-5-onc, 
2,65 grams of compound ( 1 .04), 1 .3 grams of sodium carbonate and 100 mi of 

^ 4-methyl-2-pcntanone was stiired for 24 hours at reflux temperature. After cooling, the 

reaction mixture was diluted with water. The produa was extracted with 4-methyl-2- 
pentanone and the extract was dried, filtered and evaporated. The residue was purified 
10 by column chromatography (silica gel ; CHaQi / CHsOHCNHa) 95:5). The eluent of 

^ the desired fraction was evaporated and the residue was crystallized from 2-ptopanone. 

The product was filtered off and dried, yielding 1 .89 grams (41.3%) of 6-{2-[4-(5,6- 
dihydro- 1 lIi-imida2o(2,l-b][3]benzazcpin-l l-ylidene)-l-pipcridinyl]ethyll-7-mcthyl- 
5Ii-thtazolo{3>a]pyrimidin-5-one; ntp, i 8 1 .8**C (comp. 1.13). 

Example 27 

A mixture of 0.83 gram of chloroacetonitrilc, 2.65 grams of compound ( 1 ,04), 

LI grams of liti-dicthylethanaminc and 80 ml of MJi-dimethylacctamidc was stirred 

^ for 18 hours at room temperanne. The reaction rtrixture was poured into water arid the 

20 product was extracted with djchloromcthanc. The extract was dried, filtered and 

evapmated and the residue was crystallized 6om acetonitrile. The product was filtered 
off and dried, yielding 2.0 grariis (65.7%) of 4-<5,6-dihydro-l IH-iin^ 

^ benzazepin-U-ylideneVl-piperidineacetonitrile; mp. 220.4**C (comp. 1.26). 

25 Example 28 

A mixture of 1,0 gram of 3-chlon>2-methyl- l-propenc, 2.6 granis of compouiid 
(1 ,04), 1.6 grams of sodium carbonate and 50 ml of N Jl-dimethylacetamide was sdrred 
for 20 hours at 50PC After cooling, there were added 100 ml of ethyl acetate. The whole 
was washed with water (3x), dried, filtered and evaporated. The residue was purified by 
30 column chromatography (silica gc* ; 0^202 / CH3OH 95:5). The eluent of the desired 
fraction was evaporated and the residue was converted into the (E>2-butene-dicatc (2:3) 
; salt in 2-propanol. The salt was filtered off and dried, yielding 2.8 grams (56.7%) of 

'y : 6,1 l-dihydro-l l-{ H2-methyl-2-propcnyl)-4.piperidinylidene]-5H-irnidaz^ 

[31benzazepinc (E)-2-butenedioate (2:3); mp. 179>C (comp. 1.08), 

35 
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EMmplc29 

A mixture of \S7 grams of 4-chloro-2-mcthyl-2-butcnc (dissolved in £i^-dimcthyl- 
fonnamidcX 2.65 grams of compound (1.04X 1-1 grams of sodium cart»natc 0,01 
gram of potassium iodide and 100 ml of M.£i-dinicthylacctamidc was stirred for 1 8 

5 hours at room temperature. The reaction mixture was poured into water and the product 
was extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
residue was purified twice by column chromatography (silica gel ; OiiQi / CH3OH / 
ai30H(NH3) 90: 10: 1 ; HPLC ; Lichroprep RPl 8 ; CH3C(X)NH4 in H2O 0.5% / 
CH3OH / C2l3<rN 40:55:5), The cluent of the desired fraction was evaporated and the 

10 residue was crystallized from 2,2*-oxybispropane. The product was filtered off and 
dried, yielding 0,25 gram (7.5%) of 6al-<lihyd^o-ll-[^{3-mcthy^2-butenyl)-4- 
pipcridinyUdene].5H-imidazo{2,l-b][3]ben2azcpine; mp. 127.2*C (comp, 1.09). 

Example 30 

15 A mixture of 19 grams of compound (2,03), 6 grams of chloroaccionitrilc, 8 grams of 
MiM-dicthylethanaminc and 100 ml of ILIi-<iimethylformamidc was stirred for 18 hours 
at room tctnpcrature. The reaction nuxture was evaporated and the residue was taken up 
in water. The produa was extracted widi dichloromethane and the extract was dried, 
filtexed and evapcwated The residue was purified by column chromatography (silica gel ; 

20 CH^Qi / CH3OH 95:5), The eluent of the desired fraction was evaporated and the 
residue was crystallized from acctonitril*^ The product was filtered off and dried, 
yielding 4.15 grams (19.2%) of 4-(9-flu<Ht>5,6-dihydro-llH-imidazo(2,^bl[3^ 
benzazcpin-ll-ylidene>•l-pipcridincacetonitrile; mp. 198.3*C (comp. 2.08). 

25 Example 31 

To a stilted mixture of 2.83 grams of compound (2.03), 2, 12 grams of sodium 
carbonate, 50 ml of lili-dimethylformamide and 1 gram of potassium iodide there were 
added dropwisc 25.4 grams of 4-chloro-2-methyl-2-butenc (dissolved in fiLN-dimcthyl- 
fonnamide). Stirring at room temperature was continued for 50 hours. The reaction 

30 mixture was diluted with water and extracted with 4-mcihyl-2-pentanone. The extract 
was dried, filtered and evaporated and the residue was purified by column 
chromatography (silica gel ; CHaQi / CH30H(NH3) 95:5). The eluent of the desired 
fraction was evapcwaicd and the residue was convened into the (Z)-2-butenedioate (1:2) 
salt in 2-propanonc The salt was filtered off and dried, yielding 2.65 grams (45.4%) of 

35 9.fluoro-6,l 1-dihydro-l l-{l-(3-methyl-2-butcnyl)-4-pipcridinylidenel-5H-imidazo- 
[2,l-b](31benzazepine (Z)-2-butencdioate (1:2); mp. 203.4**C (comp. 2.04). 
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Exampie 32 

A mixture of 1 J grams of 3-bromo-l-propcnc 2,65 grams of compound 

(1.04). 1.0 gram of sodium hydrogen cart»nate and 100 ml of ethanoi was smred for 5 

hours at reflux temperature. The reaction mixture was evaporated and the residue was 

5 taken up in water. The product was extracted with 4-mcthyl-2-pentanonc and the extraa 
was dried, filtered and evaporated. The residue was purified by column chromatography 
(siUca gel ; CH2CI2 / CH3OH / CH30H(NH3) 90: lO.-O 90: 10: 1), The elucnt of the 
desired fraction was evaporated and the residue was converted into the (23-2-butenc- 
dioate (1 :2) salt in 2-propanone. The salt was filtered off and dried for 2 hours in vacuo 

10 at lOO^C yielding 1.1 grams (20.5%) of 6,ll-dihydro-ll-[l-(2-pnjpenyl)-4. 

pipcridinylidene]-5H-iniidazo(2,l-bl[3]benza2cpine (Z)-2-butenedioatc (1:2); mp. 
160.8**C (comp. 1.07). 

Example 33 

15 A mixture of 2J grams of compound (3.04), 1 gram of polyoxymethylenc, 2 mi of a 
solution of thiophenc in methanol 4% and 1 50 ml of methanol was hydrogenated at 
nonxial pressure and 50**C in the presence of 1 gram of palladiiun-on-charcoal catalyst 
10*. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtiate was evaporated. The residue was purified by oriunin chromatography 

20 (silica gel ; CHiQi / CH30H(NH3) 95:5). The eluent of the desired fraction was 
evaporated and the residue was converted into the (E)-2-butenedioate ( 1 :2) salt in 2- 
propanoL The salt was fUtcred off and dried, yielding 3. 1 grams (59.0%) of 6,1 1- 
dihydrO"8-metiiyl-ll-(l-methyl-4-pipcridinyUdcne)-5Hrimida2o(2,l-blI31ben2a^ 

(E)-2-butencdioatc (1:2); mp. 2n.0*'C (comp. 3.05). 

25 

Example 34 

A mixture of 2.7 grams of compound (5.01), 2 grams of polyoxymethylenc, 2 ml of a 
solution of thiophenc in methanol 4% and 150 inl of methanol was hydrogenated at 
normal pressure and room temperature in the presence of 2 grams of platinumon- 

30 charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated. The residue was partitioned between 
dichioromethane and NH4OH. The aqueous layer was separated and re-extracted with 
dichlorcmethane. The combined organic layers were dried, filtered and evaporated. The 
residue was crystallized from a mixture of 2,2'-oxybisprcvane and acetonicrile (2x). The 

35 product was filtered off and dried, yielding 0.76 grams (26.2%) of 6,1 ' -dihydro-1 Hl- 
methyl-4-piperidinyl)-5H-imida2of2,l-bl[3)ben2a2epine hemihydrate; mp, in.S^'C 
(cou)p. 5.02). 
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Example 35 

A mixr-re of 2.65 grams of compound (1.04X 20 ml of acedc acid and 15 ml of 
2-propanone was sturtd for 2 hours at room temperature under nitrogen. There were 
added portion wise 1.5 grams of sodium tetrahydroboraic and stirring was continued for 
18 hours. The reaction mixture was diluted with water and basified with NaOH 15%. 
The product was extracted with dichloromethanc and the extraa was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gei ; CH2CI2 1 
CH3OH / CH30H(NH3) 90: 10: 1). The clucnt of the desired fraction was evaporated 
and the residue was convened into the (Z)-2-butcnedioatc (1:2) salt in 2-propanone. The 
salt was filtered off and dried, yielding 2.5 grams (46.3%) of 6,1 1'-dihydro-l 1-{1-(1. 
mcthylethyl).4-pipcridinylidenel-5H-imida2o(2,l-b][31benza2cpinc (Z)-2-butenedioaic 
(1:2); mp. 183,6*'C (comp. \.06). 



15 Example S6 

A mixture of ^ -rams of compound (4.03), 2 ml of acetic acid, 3 grams of sodium 
acetate and 20 ml of formaldehyde 37% was stirred for 50 hours at reflux temperature. 
The reaction mixnm; was evaporated and the residue was taken up in water. The whole 
was basified with NaOH (aq.) and extracted with a mixture of dichloromethane and 

20 methanol. The extract was dried, filtered and evaporated and the residue was purified by 
column chromatography (silica gel ; CH2CI2 / CH3OH 95:5 CH2a2 / CH30H(NH3) 
90: 10). The eluent of the desired fraction was evaporated and the residue was 
crystallized from a mixture of acetonitrile and 2,2'-oxybispropanc. The product was 
filtcTttl off and dried, yielding 0.4 grams (9.2%) of 6,1 1 -dihydro-3- methyl- 11 -(1- 

25 methyl-4-pipcridinylidenc)-5H-iniidaro(2,l-b][3]ben2a2cpinc-2-niethanol; 
mp. 166.8**C (comp. 4.21). 



Example 37 

A mixnire of 1.6 grams of (2-pyridinyl)ethene, 2.7 grams of compound (5.01) and 100 
30 ml of 1-butanol was stiired for 18 hours at p:flux temperature. The reaaion mixnire was 
evaporated and the residue was purified by column chromatography (silica gel ; CH2Q2 
/ CH3OH / CH30H:NH3 90: 10: 1). The eluent of the desired fraction was evaporated 
and the residue was crystallized from acetoniniie. The product was filtered off and 
dried, yielding 1.7 grams (45.6%) of 6,ll-dihydn>-lMl-l2-(2-pyridinyl)cihyl]-4. 
35 pipcridinyl]-5Ii-imidazo-(2,l-bl(31bcnzazcpinc; mp. 170.3*'C (comp. 5.04). 
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Example 38 

Through a stirred mixture of 32 grams of compound ( 1 .04) and 300 ml of methanol was 
bubbled gaseous oxirane for 1 hour at room temperature. After stirring for 3 houi3 at 
room temperature, the mixture was purified by column chromatography (silica gel ; 
CH2a2 / CH3OH / CH30H:NH3 90: 10:0 -> 90: 10:5). The eluent of the desired 
fraction was evaporated and the residue was converted into the (Z>2-butenedioate salt in 
acetonicrile. The salt was filtered off and dried, yielding 15 grams (23,1%) of 
4-(5,6^hydio-l lH-imida2o(2,l-bl{31benza2epin-l l-ylidcnc>-l-piperidinecthanol 
(Z)-2-butenedioate(l:2); mp. 145.7*'C (comp. 1.30). 
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\ soludon of 9.6 grams of compound (4.08) in 300 ml of methanol/Tflls was 
hydrogenatedinthcprescnceof 3 grams of Rancy Nickel catalyst. After complete 
reaction, the catalyst was filtered off and the filtrate was evaporated, yielding 12J grams 
15 (100%) of 4-(5,6-dihydn>3-methyl-l lii-imida2o(2,l-b]I3]bcn2a2epin-n-ylidene)-l- 
piperidineethanamine (comp« 4.09)« 

Example 40 

0.57 Grams of lithium aluminum hydride were added portionwise to 100 ml of 
20 tetrahydrofuran under nitrogen. A soludon of 23 grams of compourd (1.26) in 

tetrahydrofuran was added dropwise and the reaction mixture was stirred for 3 hours at 
reflux temperature. The mixture was deconiposed wi A 2 tnl of water, 2 nil of a sodium 
^ hydroxide solution 15% and 2 parts ci water. After filtration over diatomaceous earth, 

^ the filtrate was evaporated, yielding 2.3 grams (97.5%) of 4-(5,6-dihydn>- 1 Ifl- 

25 imida2o{2, l-b] [3]benzazepin- 1 1 -y I)- 1 -piperidineethanamine (comp, 5.07). 



A solution of 3. 1 grams crf^ compound ( 1 .30) in H^-dimethylacetanude was added 
dropwise to a mixture of 0.7 grams of a sodium hydride dispersion 50% and 200 ml of 

30 fi^-dimcthylacctamide under nitrogen and at room temperature. After stirring for I 
hour, 1,1 grams of 2-chioropyrimidine were added and the whole was srined for 16 
hours at room lemperature^ The reaction mixnire was decomposed with water and the 
produa was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; CH2Q2/ 

35 CH3OH 90: 10). The eluent of the desired ft^aion was evaporated and the residue was 
converted into the (Z)-2-butencdioate salt in 2-propanone. The salt was filtered off and 
dried, yielding 1.4 grams (22.6%) of 6,1 1-dihydro-l l-il-[2-(2-pyrimidinyloxy)ethyll- 
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4-pipcridinyUdcncl-5H-imida2D(2,l-b]I3]bcnza2cpinc (Z)-2-butcncdioatc(l:2); ; - 

mp. 172,6*'C (comp. 1.31). 

E?saniplc 42 

5 A mixture of 3.3 grams of 2-chloropyrimidinc, 3.2 grams of compound (4.09), 1.26 
grams of sodium hydrogen carbonate and 200 ml of ethanol was stirred for 18 hours at 

reflux temperature. The reaction mixture was evaporated and the residue was taken up in * ^ 

water. The product was extracted with dichloromethane. The extract was dried, filtered 

and evaporated. The residue was purified by column chromatography (silica gel ; v 
10 CH2a2 /(3i30H 95:5 -♦9<): 10). The eiuent of the desired fnujrion was evaporated and 

the residue was crystallized from acetonitrile. The product was filtered off and dried, i . * 

yielding 2,56 grams (63.9%) of Ii-I2-[4-(5,6-dihydro-3-mediyM lIi-imidazo(2,l-bl- 
[31bcnza2epin-ll-yiidcrie)-l-pipcridinyi]ethyl]-2-pyrimidinariiinc; mp. 171.3*C 
(comp. 4.10). 

Example 43 

A mixture of 2,0 grams of 5-bron»- 1 3,4-thiadiazolc-2-aminc 3.42 grams of 
compound (1.27), 1.2 grams of sodium carbonate, 0.01 grams of potassium iodide and 
200 ml of M Ji-dimethy lacetamidc was stirred for 4 hours at 1 20*C The reaction I— 
20 mixture was evaporated and the residue was stirred in dichloroniethane. The orgaiiic 

layer was dried, filtered and evaporated. The residue was purified by column 
chrDrnatography(siUcagd;CH2Q2/CH3OH/CH3OK:NH390:10:l ^90:7:3). The 
eluent of the desir^ fiuction was evaporated and the residue was crystallized fnxn 
acetonitrile and ethancri. The produa was filtered off and dried, yielding 1.62 grams 
25 (36.2%) of £i2-I2-t4-(5,6-dihydn>.l lH-imidazol2,l-b]t3]benzazepin-l 1-ylideneh 

1- piperidinyllethylJ-13,4-thiadiazolc-2,5-diamine; mp. 251. 4*^0 (comp, 1,33), 

E?^amplc44 

To a stirred mixture of 1,1 grams of 3-furancarboxylic acid, 1.9 grams of fiii£i-<licthyl- 
30 cthanamine and 200 ml of dichloromethane were added pcmionwise 2,4 grams of 

2- chloro- 1-methyipyridinium iodide. After stirring for 1 hour at room temperature, a 
solution of 2.9 parts of compound ( 1 .27) in dichloromethane was added dropwise. 
Upon completion, the reaction mixture was stirred for 18 hours at room temperature. 
The reaction mixture was basified with K2C03(aq ) and extracted with dichloromethane, 

^ 35 The extract was dried, filicrcd and evaporated. The residue was purified by column 

chromatography (silica gel ; CHtQi / CH3OH 94:6 90: 10), The eluent of the desired 
fraction was evaporated and the residue was converted into the (Z>2-butenedioaie salt in 



2-propanonc. The salt was filtered off and dried, yielding 1.88 grams (31.5%) of 
M-l2-{4-(5,6-dih>tlio-l lE-iniida2o(2,l-bl[3]bcn2a2cpin-n-yUde^^ 
eihyl]-3-furancarboxamidc (Z)-2-butenedioatc(l:2); mp, 202.9**C (comp. 1.35). 

E?^amplc 45 

A mixture of 0.6 grams of isocyanatomcthane, 3.1 grams of compound (1.27) and 100 
ml of tetrahydrofuran was stirred for 18 hours at room temperature. The reaction 
mixture was evaporated and the residue was crystallized firan acetonitrile. The 
precipitated product was filtered off and dried, yielding ZO grams (54.7%) of 
M-[2-{4-{5,6-dihydn> 1 1 li-imida2o(2, l-b][3]ben2azepin- 1 1 -ylidcne)- 1 -pipcridinyl]- 
cihylJ-iT methylurea; mp. 178.rC (comp. 1.36). 

Example 4^ 

a) To a stirred and cooled i-lCPCi mixture of 18 grams of cartxxi disulfide, 7.22 grams 
of N.^-methanetetraylbis{cyclohexanaminel and 150 ml of tetrahydrofuran was added 
dropwise a soludon of 10.8 grams of compound (1.27) in tetrahydrofuran. After 
stiiring for 1 hour at room temperature, the reaction mixture was evaporated, yielding 12 
grams (97 J%) of 6,1 1-dihydro-l l-{l-(2-isothiocyanatoethyi)-4-pipcridinylideneJ-5H- 
imidazo{2,l-bl[31benzazepine (comp. 1.37). 

b) A mixture of 2.7 grams of 3,4-pyridinediamine, 8,8 grams of compound (1.37) 
and 150fnloftetrahydrofuran was stirred for 18 hours at reflux temperature. Tothe 
obtained reacdon mixture were added 7.6 grams <rf mercury(n)oxidc 0,01 grams of 
sulfur and 150 ml of tetrahydrofuran. After refluxing for 5 hours, the reaction mixture 
was fUtered white hoc over diaioniaceous earth and die filtrate was evaporated. 
residue was purified by column chromatography (silica gel ; CHtCiz I CM3OH / 
CH30H:NH3 90:5J), The eluent of the desired fraction was evaporated and the residue 
was convened into the (E>2-butenedioate salt in methanol. The salt was filtered off and 
dried, yielding 1,65 grams (14.4%) of £i-[2-l4-(5,6-dihydrt>-l lH-imida2o{2,l-b] 
[3]ben2a7cpin- 1 1 -ylidene)-! -piperidinyllethyl]- 1 H-imida2o{4,5-clpyridin-2-aniine 
(E)-2-butcnedioate(l:3) hemihydraie; mp, 203.0*^0 (comp, 1.39), 

ExOTplc 47 

1 Gram of gaseous methanamine was bubbled through 100 ml of tetrahydrofuran. A 
solution of 3 J grams of compound (1,37) in tetrahydrofuran was added and the reaction 
mixture was stincd for 2 hours at room temperature. After evaporation, the residue was 
purified by column chromatography (silica gel ; CH2CI2 / CH3OH / CH30H:NH3 
90: 10:0 90: 10:1 ), The eluent of the desired fraction was evaporated and the residue 
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was crystallized from 2^-oxybispropanc. The ciystallizcd product was filtered off and 
dried, yielding 0,9 grams (23.0%) of ^i-^2-l4-(5,6-dihyd^o-llIi-imida2o(2,l-bl(31- 
bcnza2cpin-l l-ylidene)-l-pipcridinyllcthyll-lf-mcthylthiourea hemihydraic; 
mp. 155.2*'C (comp. 1.40). 

5 

E^anplc 48 

a) A mixture of 7.6 grams of compound ( 1 .30) and 100 ml of thionyl chloride was 
stirred for 2 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was stirred in methylbcnzcne (2x). The obtained residue was dissolved in water 

10 and treated with sodium carbonate. The nrcxluct was extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The residue was purified br/ column 
chromatography (siUca gel ; CHtQi / CHsOH 95:5). The cluem of the desired fraction 
was evaporated and the residue was converted into the (Z)-2-butcnedioatc salt in 
2-propanone. The salt was filtered off and dried, yielding 0.7 grams (5%) of 

15 1 l-[l-{2H:hloroethyl)-4-piperidinylidenel-6a l-dihydro-5H-intida2ol2,l-b]t3]- 
benzazcpinc (Z)-2-butenedioate(l:2); mp. 169.9^C (comp. 1.41). 

b) A mixture of 2,8 grams of 1 -methyl- lH-iniida2ol-2-thioI, 6.5 grams of compound 
(1.41), 8.3 grams of potassium carbonate and 200 ml of 2-propanone was stirred for 18 
hours at reflux temperature. The reaction mixture was evaporated, the residue was taken 

20 up in dichloromethane, washed with water, dried, filtered and evaporated. The residue 
was purified by column chromatography (silica gel ; 01202 / OlsOH 90: 10). The 
eluent of the desired fraction was evaporated and the residue was taken up in 
methylbenzene and treated with activated charcoal. The whole was filtered while hot, 
the filtrate was allowed to cool and was then evaporated. The residue was converted into 

25 the cyclohexanesulfamate salt in 2-propanone and ethanoL The salt was filtered off and 
dried, yielding 1.6 grams (10.5%) of 6,ll-dihydn>-ll-(l-[2-{(l-methyMH-imidazol-2. 
yl)thiolethyl]-4-pipcridinylidene]-5H-imida2D{2,l-b]t3]benzazcpinc cyclohexane- 
sulfamate ( 1 :2); mp. 265.4**C (decomp.) (comp. 1 .42). 

30 Example 49 

A mixnire of 9.6 grams of methyl I4-(2,2* dimcthoxyethyl)-fir-mcihylcarbamimido- 
thioate hydroiodide, 9.3 grams of compound ( 1 .27) and 200 ml of 2-propanol was 
stinrd for 18 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was srined in 200 parts of a hydrochloric acid so IN. After stirring for 18 
35 hours at room icmpcrarjre, the w;.ole was treated with pc um carbonate and the 
produa was extracted with dichloromethane. The cxtrac; v ^ dried, filtered and 
evaporated. The residue was purified by column chromatography HPLC (silica gel ; 



Example 51 

A mixture of 1 gram of compound (4.1 1), 5 grams of mangancsc(IV)oxidc and 100 ml 
of trichloromcthanc was sdired for 2 hours at reflux temperature. The reaction mixture 

20 was filtered while hot over diatomaceous earth. After evapmdon, the residue was 

purified by column chromatography (silica gd ; CH2CI2 1 CH3OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was crystallized from Ul'-oxybis- 
ethane. The produrt was filtered off and dried, yielding 0.48 grams (48.6%) of ethyl 
4-(3- formyl-5,6-dihydro- 1 1 Ii-imidazo[2, 1 -bU3] benzazepin- 1 1 -ylidene)- 1 -piperidine- 

25 =caiboxy late; mp. 1 38.2**C (comp, 4. 1 5). 

^ Example 52 , 

^ To a stirred solution of 9.7 grams of compound (4. 1 5) in 1(X) ml of water was added 

drop wise a solution of 13.7 grams of AgN03 in 50 ml of water and then a solution of 
30 1 3.3 grams of potassium hydroxide in 50 ml of water. After stirring for 1 8 hours, the 
reaction mixture was filtered and the filtrate acidified with hydrochloric acid. After 
evaporation, the residue was stirred in methanol, the precipitate was filtered off and the 
filtrate was evaporated. The residue was purified by column chromatography (silica gel ; 
NH4OAC / H2O / C3i30H 55:0.5:45), The eluent of the desired fraction wcs evaporated 
I 35 and the residue was stirred in 2-propancnc and activated charcoal. The precipiuie was 

filtered off and the filtrate was evaporated. The residue was crystallized first from 
2,2'-oxybispropane and then from acctonitrile. The product was filtered off aiid dried. 
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CHa3 / CH3OH 98:2). The eluent of the desired fraction was evaporated and the 
residue was converted into the cyclohexanesulfamate salt in 2-propanone and ethanoL 

The salt was filtered off and dried, yielding 0.7 1 grams (3%) of 4.{5,6-dihydro- 1 1 H- ^173" 
iniidazo{2, 1 -b]I3]benzazepin- n -ylidene)-N-{ 1 -methyl- lH-iniidazol-2-^ 
5 cthanamine cyclohexanesulfamate (1:3) dihydrate; mp, 153.9*'C (comp. 1.44) 

Example 50 ^=-.>.* 
A mixture of 1.42 grams of 2-mercapto-4-pyrimidinone, 3.1 grams of compound (1.27) 
and 1 ml of ^^-dimcthylacctamide was stirred for 4 hours at 140*C After cooling, the 

10 mixture was purified by column chromatography (silica gel ; <ZHCl3 / (ZHaOH 95:5). 

The eluent of the desired fraction was evaporated and the residue was converted into the > ., ^ 

hydrochloride salt in 2-pTopanone. The salt was filtered off arid dried in a dry pistol, 
yielding 1.8 granis (32,9%) of 2^I2-I4-(5,fr<iihyd^o-llH-iInidazo.I2,^b][3^ 
benzazepin-ll-yUdene)-l-piperidinyllethyl]a^lino]-4(lH>pyriInidinone trihydnxh^ 

15 dihydrate; mp, 234,8*'C (comp. 1,45). j-.-^, 



C=3 



yielding 0.3 grams (3%) of 1 l-{l.(cthoxycart»nyl)-4-pipcridinyUdcnc]-«,l 1-dihydrc^ 
5H-imida2o{2,l-blI31bcnza2cpine-3-caiboxylic acid; mp. liXT'C (comp. 4.17). 

Hxample 53 

To a stiircd mixture of 2,93 grams of compound (4.03), 1.3 grams of sodium acetate 
and 30 ml of acetic acid was added dropwise a solution of 1 .6 grams of bromine in 20 
ml of acetic acid. After stirring for 1 hour at 30*'C the mixture was cvaporaied and the 
residue was taken up in water. The aqueous solution was treated with sodium 
hydroxide and the produa was extracted with dicbloromeihane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel 
; CH2a2 / CH3OH 95:5 01202 / CH3OH / CHsOHrNHs 90:8:2). The eluent of 
the desired fraction was evaporated and the residue was boiled in acetonitrile. After 
cooling, the precipitated prcxiuct was filtered off and dried, yielding 0.96 grams (25.8%) 
of 2-bromo-6, 1 1 -dihydro-3-methyl- 1 1 -( 1 -methyl-4-pipcridiny lidenc)-5H-iniidazo- 
I2,l-bl(3]benzazcpine; mp, 1 l6.(rC (comp. 4.22). 



All compounds listed in Tables 1-6 were prepared following methods of preparation 
described in examples 13-53, as is indicated in the column Ex, Na 



Co. 
No. 


Ex. 
No. 


Lr 


Physical data 


1.01 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

1.08 

1.09 

1.10 

1.11 

1.12 
1.13 

1.14 

1.15 
1.16 

1.17 


13 
13 
19 
21 
34 
35 
32 
28 
29 
25 
33 

26 
26 

25 

37 
28 

25 


CHy 
CHy 
H5C2OOC- 
H- 
C2H5. 
CH3CH(CH3)- 
CH2«CH-CH2- 
CH2=C(CH3)-CH2- 
CH3-C(CH3)=GH-CH2- 

C6H5-CH=CH-CH2- 
C^Hj-CHr 

CHj 

N A 

CHj- >|f^(CHi)j— 
0 


mp.209 3«C/CF3SO3H 

mp. 154.5»C i 

mp. 170.6'C ' 

mp. 192.5'C / 1/2 H20 . 2(E)* 

mp. 184.2"C/2(Z)* 

mp. 183.6°C/2(Z)* 

mp. 160.8»C/2(Z)* 

mp. 179.5«'C/3/2(E)* 

mp. 127.2"C 

mp. 172r'C/(E) 

mp.207rC 

mp. 1 80.5'C / 2(COOH)2 
mp. 181.8'C 

mp. 197.8»C/H20.3(E)* 

mp. 163.8'C 
mp. 199.0'C 

mp. 257.4''C 
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Co. 
No. 

1.18 
1.19 

1.20 
1.21 

1.22 

i.23 

1.24 
1.25 
1.26 
1.27 
1.28 
1.29 
1.30 

1.31 

1.32 
1.33 
1.34 
1.35 

1.36 
1.37 



Ex. 
No. 

34 

26 

25 
25 

25 

25 

25 
25 
27 
21 
39 
38 
38 

41 

42 

43 

43 
44 

45 
46 



O^N-(CHj),- 
O 

u 



5 



(CHjh- 



C2H5-0-(CH2)r 
CHj O 
CH3— HC— NH-'c-(CHj)2— 
H5C200C-NH-<CH2)r 
NC-CHr 

H2N-(CH2)2- 
H2N-{CH2)r 

HO-{CH2)r 

HO-(CH2)r 

/"/)_0-(CH^— 

CN 
/>-NH-(CH^— 
N 

N — N 

Jl i>-NH-(CH,)a— 
/— N 

li ^NH-(CHj)2— 



0_?_NH- 



(CHih- 



CH,-NH-C-NH— (CHih- 
SCN-(CH2)2- 



Physical data 
mp. 160.3"'C 

mp. 162. 1*C/H20. 2(E)* 
mp. l88.8»C/3/2(E)* 
mp. 170.7«»C/2(Z)* 

mp. 194.7«C 

mp. 1764°C/2(Z)* 

mp. 165J'C 

mp. 167.2*C/2(E)* 

mp. 220.4''C 

mp. 186.6'C / 1/2 H20 . 3(E)* 
mp.225.1'C/Cr3S03H 
mp. 145.7*0/2(2)* 
mp. 17Z6*C/2(Z)* 

mp. 165. l*C 
mp.251.4*C 

mp. 205.5*C / I/2H2O / 4** 
mp.202.9*C/2(Z)* 

mp. 178. 1*C 
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Co. 
No. 


Ex. 

No. 


L- 


Physical data 


1.38 


46 


N:>;^^NH-C-NH-{CHj)j- 
H 

N^xjJ N 

S 

CHi-NH-'c-NH— (CH2)j- 

a-(CH2)2- 
CHj 

1 

OCH, 

CHjO-CH-CHi-NH-C-NH-<CHi)2- 
CH, 

^g_NH-(CHj)2- 




1.39 

1.40 
1.41 

1.42 

1.43 
1.44 


46 

47 
48 

48 

49 
49 


mp. 203.0»C/ I/2H20 . 3(E)* 

mp. 155.2'C/l/2H20 
mp. 169.9"C/2(Z)* 

mp.265.4'»C(dec.)/2** 

HI 

mp. 153.9"C/2H20.3*« 


1.45 


50 

1 


S NH-(CHj)j- 

0 


mp. 234.8'C / 2H20 . 3Ha 



* : 2.tHiteiiediaaie : cydohexanesulfafnais 




Co. 
No. 


Ex. 
No. 


L- 


Rl 


Physical data 


2.01 


13 


CH3- 


F 


mp. 195.7'C/2(E)* 


2.02 


19 


H5C2OOC- 


F 


mp. 175.2'C 


2.03 


21 


H- 


F 


mp. 180.1*C 


2.04 


31 


CH3-C(CH3)=CH-CH2- 


F 


mp.203.4°C/2(Z)* 
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Co. 
No. 

2.05 
2.06 

2.07 

2.08 
2.09 

2.10 

2.11 

2.12 
2.13 
2.14 

2.15 

2.16 
2.17 

2.18 
2.19 

2.20 
2.21 



Ex. 
No. 

25 
25 
25 



30 
39 

42 



13 
24 
33 

26 

30 
39 

42 
26 

44 
13 



S N yCH, 

o 




-N 

^ ^(CHj),- 

o 

NC-CH2- 
H2N-(CH2)2- 

( /)-NH-(CHj),— 
N ~N 

*^ I /5.3— NH-(CH^- 
I HjN » 



H- 

HsCjOOC- 
CH3- 



fx 

o 

NC-CH2- 
H2N-(CH2)r 

CN 
/>-NH-(CHj),— 
N' 

CH3O— ^^^^-(CHih- 



V-^i— C-NH-(CH2)j- 
CH3- 



F 
F 

F 

F 

CH3- 
CH3. 
CH3- 

CH3 

CH3- 
CH3 

CH3. 
CH3 

CH3 
Br 



Physical daa 

mp. 168.9»C / 3/2 H20 . 5/2(E)* 

mp. 162.2°C / 3/2 H20 . 5/2(E)* 

mp.201.9"C/3(E)* 
mp. 198.3»C 

mp.l65.1»C/3CZ)* 
mp. 238.6"'C 

mp. 203.1»C 
mp. 156.5»C 
mp.214.3»C 

mp.202.2«»C 

mp.2l9.3*'C/3(E)* 
mp. 131.1'C 

mp. l92.6'»C/5/2(COOH)2 

mp.214.2«'C/2(Z)* 
mp. 213.4»C 



: 2-btaenediaaiB 
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L-N 




Co. 
No. 



Ex. 
No. 



r2 



Physical data 



3.01 
3.02 
3.03 
3.04 
3.05 

3.06 



3.07 



3.08 



3.09 

3.10 
3.11 
3.12 

3.13 

3.14 
3.15 
3.16 
3.17 



14 
19 
21 
13 
33 

25 



25 



25 



25 

13 
19 

23 

26 

30 
15 
19 
21 



CH3- 
H5C2OOC- 

H- 

H- 
CH3- 

o 




-N 



(CH^. 

O 



o 




O 

CH3- 
H5G2OOC- 
H- 




I 



-N 



(CH,)j. 
O 

NC-CH2- 

CH3- 
H5C2OOC- 
H- 



CH3O. 
CH3O- 
CH3O 
CH3- 
CH3- 

CH3- 



CH3- 



CH3- 



CH3. 

a 
a 
a 

a 
a 

F 
F 
F 



mp. 1903''C/2(Z)* 
mp. 104.4'»C 
mp. 184.4"C 
mp.221.9»C/2(E)* 
mp.211.0»C/2(E)* 

mp. 199.8'C 



mp. 214.2«C 

mp, 162.3'»C/H20.3(E)* 

mp.235,l''C/2H20.3Ha 

mp. 186.6"'C 
mp. 140.3'C 
mp. 197. 1'C 

mp. 217.6'C 



mp. 152.4»C 
mp. 149.4'C 



.48- 



Co. 
No. 


Ex. 
No. 


L- 


r2 


Physical data 


3.18 


26 


O 


F 


mp. 192.2"C/H20 . 3/2(E)* 

i 



Co. 
No. 


Ex. 
No. 


L- 


r3 




Physical data 


4.01 
4.02 
4.03 

4.04 
4.05 


17 
13 
33 

25 
25 


CH3- 
H 

CH3- 
c fi ^CH$ 

0 


H 
-CH3 
-CH3 

-CH3 
-CH3 


C6H5 
H 
H 

H 
H 


mp. 171.5 °C 
mp. 167.0 "C 
mp. 172.2 "C 

mp. 212.4 "C 

mp. 186.3 'C/ 3(E)* 
H2O 


4.06 


25 


CHsO— (CHj)2- 


-CH3 


H 


mp.150.6 'C / 5/2(COOH)2 
H2O 


4.07 


37 


fQl-(CHj),- 


-CH3 


H 


mp. 1 80.2 "C / 7/2(COOH)2 


4.08 
4.09 

4.10 

4.11 
4.12 


30 
39 

42 

20 
21 


NC-CH2- 
H2N-(CH2)2- 

<^)-NH-(CHj),~ 

C2H5OOC- 
H 


-CH3 
-CH3 

-CH3 

-CH2OH 
-CH2OH 


XX XXX 


mp. 226.5 'C 

mp. 171.3 "C 

mp. 191.9 °C 
mp.>200'Cdec.5/2(E)* 
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Co. 


Ex. 


L- 






Physical dau 


No. 


No. 










4.13 


33 


CH3- 


-CH2OH 


H 


mp. 228.3 »C 






O 








4.14 


26 


-CH2OH 


H 




4.15 


51 


C2H5OOC- 


-CHO 


H 


mp. 138.2 


4.16 


51 


CH3- 


-CHO 


H 


mp. 171.6 "C 


4.17 


52 


C2H5OOC- 


-COOH 


H 


mp. 182.2 'C 


4.18 


20 


C2H5OOC. 


-CH2OH 


-CH2OH 




4.19 


21 


H- 


-CH2OH 


-CH2OH 




4.20 


33 


CH3- 


-CH2OH 


-CH2OH 


mp. 206.3 'C 


4.21 


36 


CH3- 


-CH3 


-CH2OH 


mp. 166.8 'C 


4.22 


53 


CH3- 


-CH3 


-Br 


mp.ll6.0°C 



• s 2-buienediaaie 




Co. 


Ex. 


Lr 


Physical daa 


No. 


No. 






5.01 


16 


H- 


mp. 220.2 "C/ 2(E)* 


5.02 


34 


CH3- 


mp. 1 17.8 *C/ 1/2 H2O 


5.03 


25 




mp. 221.6 "C / 2 (COOH)2 / 
1/2 H2O 


5.04 


37 


0 

CH, 


mp. 170.3 "C 


5.05 


25 


0 


mp. 193.3 "C 


5.06 


27 


NC-CH2- 


mp. 194.7 »C/1/2(E)* 
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Co. 
No. 


Ex. 
No. 


L- 


Physicaldata 


5.07 


40 


H2N-CH2-CH2. 




5.08 


42 


/^)_NH-(CH^— 


mp. 175.1 «C/7/2(E)* 


5.09 


44 


V V c-NH-(CHa)a- 


mp. 203.5 "C 



* « 2-butcnedioate 



Table 6 



Co. 


Ex. 


1> 


Physical data 


No. 


No. 






6.01 


18 


CH3- 


mp. 135.8 'C 


6.02 


19 


C2H5OOC- 




6.03 


22 




mp. 246.9 •C/2HBr 1/2 H2O 


6.04 


27 




mp.206.4 "C / 2(COOH)2 
I/2H2P 






0 




6.05 


26 


mp. 1 58.9 "C / 5/2(COOH)2 
.1/2 H2O 




Clairm 



1. A compound having the formula 




0). 



a phannaceutically acceptable addition salt and stereochenmcally isomeric form thereof, 
wherein. 

each of the dotted lines independendy represents an opdonai bond ; 

r1 represents hydrogen, halo or Ci.4AlkyU 

r2 represents hydrogen, halo, Ci-4alkyl Cl^ialkyloxy ; 

r3 represents hydrogen, Cl^4aikyUhydroxyCl.4aikyUfonmyl or hydroxycar^^ 

represents hydrogen, Ci-4alkyl,hydroxyCi.4alkyl, phenyl or halo; 
L represents hydrogen; Ci.6aUcyl; Ci-6alkyl subsrinitcd with hydroxy, Ci.4alkyl- 

oxy. Cl-4alkyloxycarbonylamino, Cl-4alkylaminocarbonyl, Cl-4a^ 

carbonylamino, Ci.4alkylaminothiocarbonyiamino, aryl or aryloxy; Cs^^^Oxnyl; 

C3.6alkenyl subsdtuted with aryl ; 
wherein each aryl is phenyl or phenyl subsdtuted with halo, Ci.4alkyi or 
Ci-4allcyloxy ; or, 
L reinesents a radical of formula 

-Alk-Y-Hctl (a-1), 
-Alk-NH-CO-Het2 (a-2)or 
-Alk-Hci3 (a-3); wherein 

Alk represents Cl-4alkanediyl ; 
Y represents O, S or NH ; 

Hetl, Het2 and Het^ each represent fuianyl, ihienyl, pyrrolyl, oxazolyl, thiazolyl or 
imidazolyl each opdonally subsdtuted with one or two Ci.4alkyl substituents; 
thiadiazolyl or oxadiazolyl optionally substituted with amino or C l.4alkyl pyridinyU 



10 



30 
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pyrimidinyl, pyraanyl or pyiidazinyl each optionaUy substituted with Cl^ialkyl. 
Cl.4alieyloxy, amino, hydroxy or halo; iinidazoC4,5-c]pyridin-2-yl; and 
Het 3 may also lepresent 4.5-dihydro-5-oxo-lH-tecrazolyl substituted with 
Ci-4alkyl, 2-oxo-3-oxa2olidinyl, 2,3-dihydn>-2-oxo-lH-benzimida20i-l-yl or a 
radical of formula . . _ 

whetein 



CH3 

o o 

(b-l) (l>-2) 
r5 represents hydrogen or Ci-4alkyl ; and 

A Z represents S-CH=CH, S-CH2-CH2. S.CH2-CH2-CH2. CH=CH-CH=CH or 
CH2-CH2-CH2-CH2. 



2, A compound acomUngio claim 1 wherein Lrepre^ 

Ci-4aikyl substituted with hydroxy, Ci-4alkyloxy, Ci-4aUr'laminocartx)nyU 
15 Ci -4alkylaminocarbonylamino, Ci-4alkylaminothiocarbonyi-amino or aryl; 

propenyU propenyl subsntutcd with aryU wherein each aryl is phaiyl or phenyl 
substituted with Ci.4Alkyloxy ; or« 

L represents a radical of formula (a-l). (a-2) or (a-3) ; wherein 
20 Het^Hei2 and Hct3 represent furanyUthiamlyl or iinidazDlyl each opdonaU 
substituted wi A one « two Ci-4aUcyl subsdtuents; pyridi^ 
optionally substituted with hydrcxy; imidazoI4^-clpyridin-2-yl ; and 
Het 3 may also represent 4^<Uhydn>-5-oxo- IH-tetiazolyl substituted with 
Ci^kyl, 2-oxo-3-oxazolidinyU 23-dihydro-2-oxo-lH-benziniida2oH-yl or a 
25 radical of formula (b- 1 ) or wherein r5 represents hydrogen; and A-Z 
represents S-CH^CH, S-CH2-CH2 or CH=CH-CH«CH. 

3. A compound according to claim 1 wherein r2 represents halo, Ci-4alkyl or 

C I -4alky loxy; and R"^ represents hydrogen, C i -4alkyl, hydroxyC i -4aikyl or halo. 



4. A compound according to any of claims 1 to 3 wherein L is Ci-4alkyl. 
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S. A cocnpound having the formula 



10 



an acid addition salt thereof or a stereocheaucally isomeric form thereof, wherein 
Ri, r2, r3 and are as defined in claim 1 ; 

Q is (Ci-6alkyi or phenyl)oxycarbonyl or Ci.6alkyl substituted with halo, cyano. 
amino, isochiocyanato, (4-amino-3-pyTidinyl)aminothiocarbonylaniino or 
(CH30)2CH-CH2-NH^(»NCH3)-NH., 

6. A compound acconiing to claim 5 wherein Q reprcsenis Ci-4alkyloxycaxbonyU a 
pharaiaceutically acceptable acid addition salt thereof or a stereochemically isomeric fom 
thereof. 

15 7. A pharmarCTtirtil c^^mpftarinn cntnprising as an active inpediem a therapeutically 
effccrive amount of a compound as defined in claim 1 and a phannaccutically acceptable 

earner. 

8. A method of preparing a pharaiaceutical composition as claimed in claim 7, 

20 chM^erized in that a therapeuricaUy effective amount of a compound as claimed in claim 
1 is intimately mixed with a pharmaceutical carrier. 

9. A method of treating subjects suffering from allergic disorders said method 
comprising administering to said subjects an effective antiallergic amount of a compound 

2S as claimed in claim I. 



p '■ ■ ■ 
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ABSTRACT 



IMIDAZO(2, 1 -bl[3]BENZAZEPINE DERIVATIVES. 
CCHklPOSmONS AND METHOD OF USE 



1 0 The present invention is concerned with novel imidazo(2,l -b] [3]benzazepine3 of 
formula 




the phannaceutically acoeptaUe addition salts and sterBOchemicaily isomeric forms . 
thereof, wherein 

IS each <rf the doded lines independendy represents an opc^ial bond; 
represents hydrogen, halo or Ci.4aU^U 
r2 represents hydrogen, halo, Cl.4alkyl or Cl.4alkyloxy ; 
r3 represents hydrogen, Cl.4alkyUhydroxyCi.4alkyUf<Hmyl or hydroxycar^ 
R^ represents hydrogen, Cl-4alkyl,hydroxyCi-4alkyU phenyls halo; 
20 . L represents hydrogen; Ci-6alkyl;Ci.6alkylsubsamted with hydroxy, Ci-4^ 
oxy, Cl.4alkyloxycarbonyiamino, Cl.4alkyiaminocarbonyl, Ci.4alkylamino- 
caitonvlamino, Ci.4alkylaminothiocarbonylaniino, aryl or aryloxy; Ci^^}kcxiy\; 
C3-6^kenyl subsdtuted with aryl ; 
wherein each aryl is phenyl or phenyl subsdtuted with halo, Cl.4allcyl or 
25 Cl-4alkyloxy ; or, 

L represents a radical of formula 

-Alk-Y-Hetl (a-l), ^ ; ; 

-Alk.NH-COHct2 (a-2)or 

-Alk-Hct3 (a.3); " * 

f — * 

30 which are useful antiallergic compounds. 

Compositions comprising said compounds and methods of using the same. 
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nprr j^ratto n and powfp of attdrnky for patent appijCATIQN 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 



IMIDAZO(2,l-blI31BENZAZEPINE DERIVATIVES, 
COMPOSITIONS AND METHOD OF USE 



the specification of which 

(check one) [X] is attached hereta 

[ 1 was filed on , 1991 as 

Applicatioa Serial No. 
and was amended on 

(ifappikabfte) 

I hereby state that I have reviewed and understand the contents of the above -identified 
specification, including the claims, as amended by any anoendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
appUcation in accordance with Title 37, Code of Federal Regulations, §L56(a). 

I hereby claim foceign priority benefits under Tide 35, United States Code, § 1 19 of any 
fmign application(s) for patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a filing 
date before that of the application on which priority is claimed: 
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Prinr Foreign Applicarion^s^! 



Country 


Application 
Number 


Date of Filing 


Priority Claimed 
Under 35 U.S.C 119 






Day/MoTYetf 


[ 1 YES ( ] NO 

i 

i 






Day/MoyVear 


[ ] YES [ ] NO 






Day/Mo/fear 


( ] YES t 1 NO 

1 



I hereby claim the benefit under Tide 35, United States Code. 5 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
applicadon is not disclosed in th5 prior United States applicadon in the manner provided by 
the first paragraph <rf Tide 35, United States Code, 

S 1 12, 1 acknowledge the duty to disclose material infonnadon as defined ui Tide 37, Code 
of Federal Reguladons, fil J6(a) which occurred between die filing date of die prior 
application and the national or FCT intemadonal filing date of this application: 



Apptic«k» Serial Na Filing Dale Status (pa arrtrd , 

prnrting, jbaiiJopcd) 



Appticttioa Serial NOL FiUng Date Status (patened, 

pending, abandoned) 

I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and 
to transaa all business in the Patent and Trademaric Office connected therewith as weU as to 
file equivalent patent appUcadons in countries foreign to the United States including die 
filing of intemadonal pateiiidpplications in accordance widi die Patent Coopcradon Treaty: 
Roben L, Minier (Reg. #20£S2L Audley A. Ciamporcero, Jr. (Reg. #26,051). Steven 
P. Herman (Reg. #24,772), Jason Upow (Reg. #25,509), and Charles J, Metz (Reg. 
#20,359). 



Address all telephone calls to Charies J. Mciz at telephone no. (201) 524-2814. 
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Address all conpspondence to^oLen L. Minicr, 8ne Johnson A 
Johnson Plaza, /feif Bnmswiclc NJ 08933-7003- 

I hereby declare that all ioatements made herein of my own knowledge are tnie and that all 
statements made on infomiadon and belief are believed to be true; and further that these 
statenients were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Tide 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Inventor's Signature: ; 
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